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Machine for Cutting Out Rubber Tiles. 





BEL TARP 








Running a Load of “ Rubber Shoddy” Into the Devulcanizing Cylinder Where, Under Action of Steam Heat, the Sulphur is Extracted. 


MANUFACTURE OF MECHANICAL RUBBER GOODS.—({See page 240.) 
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sharp, the articles short, and the facts authentic, the ontributions 
li receive special attention \ epted articles will be paid for 


at re@ular space rutes 


PROGRESS ON THE PANAMA CANAL. 
it certain! good news to learn that progress on 
the Panama Canal has been so rapid that the Isthmian 


Canal Commission ha thought wise to asl for ibout 


eight million dollar in addition to the appropriations 





already mack in orde that the present working oree 
may be ; mitted to » ahead uninterrupted! it the 
high te of hich has characterized operations 
d iy past few month 
| wil ' member { that n tl br im il ‘ 
mia he quantithe KCa io ind th ime fot 
‘ jet no ‘ car t er 1ee! \ i eed 
’ if ' ’ or Vii PACAY on 
( ’ t Wa i ! it whatev 
peed might en ! he cor ! on of ia 0 
dan and ott vor} in lenta » th canal 
the question of the date of final completion would be 
determined solely by the speed with which the huge 


cutting could be made through the mountain divide 
it seems, however, that the Americafi steam elovei, 


which has now been installed in large numbers at the 


eut, te livirg nobly up to its reputation, and that the 


} 
p! rf 


vation, including the arrangement of vari 
ous tevels and tracks worked out by the late Chief 
Engineer Stevens, has proved so thoroughly adequaté 
thai the time of completion of the cut is going to be 
very mech shortened This being the case, it is now 
recognized that the determining factor will be the 
huge dam and the equally stupendous canal locks at 
Gatun; and now that the Culebra excavation is swing 
ing along on a set routine, it is the purpose of the 
Commission to bend every effort to expediting the con 
struction of the locks and dam 

The Isthmian Canal Commission makes the public 
statement that with the present fine organization, and 
at the present rate of progress, the canal can be com 
fieted more rapidly than by restraining expenditure 
within the appropriations which were made at the last 
session of Congress to continue the work until 1908 
The work on the locks and dams on each terminus has 
been opened. and will be pushed vigorously during the 
ear, while very little was expended at those places 
during the fiscal year which terminated June 30, 1907 
The time of completion of the canal, says the Commis 
sion, appears to depend now upon work at Gatun, 
rather than upon the work of excavation, which has 
hitherto been generally taken as the determining fea 
cure The progress in this direction has been faster 
than anticipated, and the appropriation made at the 
last session of Congress would not be sufficient to sup 
ply the necessary plant to begin laying the concrete in 
the locks and dams during the next fiscal year 
although progress already made indicat that ich a 
beginning advisable 

tn order to avoid reducing the force to keep within 
the expenditure already authorized for this fiscal year 
the chairman of the Commission has recommended 
to the Secretary of War that the work be allowed to 
proceed, and that Congress be appealed to at its next 


session to make good any deficiency in the funds now 


availabl if the funds requested are not provided, it 
will, of course, be necessary to reduce the rate of 
expenditure to keep within the appropriations on 
hand Abo $8,000,000 in excess of the appropriations 
res 1 be used to advantage in pushing 
fe ! ve lu r the present year 
nd dams has now progressed 
! » pe le to see something 
of their |! t } ire digging out the 
site for the lo ul on can be begun as 
S00 as the exc tion of ft f the flight is 
completed The pre nt indicatioy the actual 
masonry work can ‘Se lx n tn nd a 
half's time Two steam shovels are prt site 
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for the erection of the spillway works, which are to 


be built in elevated ground located at about the center 
of the big dam Railroad trestles are being erected 
across the line that will mark the inside and outside 
boundaries of the dam, and from one of these, dirt 
trains are already at work dumping material upon 
the ite ot th dam The Chagre River has been 
diverted from its main channel and dammed, this work 


being eparatol to the installation o 





t 


I pipe-line 
dre¢ vith which the greater part of the dam will 
be constructed. It is expected that these dredges will 
installed by the first of next yea by which time 


work will be in full swing as actively at Gatun as 


It is gratifying to learn that suitable sand and rock 
for the big masonry locks have been located, and, what 
is of scarcely | importance, materials for the manu 
facture of all the necessary cement have been located 
at the Isthmu This gives the Commission a strong 


position on the cement question; although it is hoped 


that this material can be secured for such a reasonable 


price in the United States as to render it unnecessary 


for the government to take ut ts manufacture at the 
isthimu 

The general features and the design and details, not 
only of the Gatun, but also of the other locks through 
out the Isthmus, have been determined upon and fully 
worked out, together with the genera] type and num 


ber of lock gates to be used. The survey of the coun 
try which will be inundated by the great Gatun Lake 
has been completed, and all the contour lines estab 
lished The area of the lake has been a growing 
quantity during these past few months, but it has now 


been finally established at the high figure of 171 square 





mile 
- t+ Ore —__— 
THE “AMERICA” CUP CHALLENGE. 

r lovers of yachting n t surely regret the ac- 
tion of the New York Yacht Club in declining to ac 
ept Si Thomas Lipton’s challenge to race for the 
America up with a 68-foot boat under th new 

le oO he New York Yacht Club and must also con 
( vith him that another contest under the old 

le “ exaggerated types again imposes unneces 


hardships on the challenger and compels him to 


send across the Atlantic, at considerable peril to its 
crew hoat which was never intended for so pro 
tracted a voyage The club's position in declining to 


accept a challenge for a contest with any but 90-foot 
freaks seems decidedly inconsistent with the pains 
which it took to formulate a code of rules for the 
express purpose of producing a wholesome yacht, sea 
worthy and yet fast, and capable, after a series of 
races, of being converted into a comfortable cruiser. 
The club's decision is all the more regrettable because 
the vessels built under the new rules are decided im- 
provements on their predecessors 

Inasmuch as Sir Thomas has declared that he will 
not challenge under the old rules because Fife and 
Milne have expressed their unwillingness to out-‘Sham- 
rock” the last “Shamrock,” and inasmuch as the New 
York Yacht Club is not likely to recede ingloriously 
from its position, the prospects of future cup races are 
not over-bright. 

The effect of the club’s decision will be deplorable. 
Despite the number of our wealthy men, very few 
Americans can afford to construct and maintain a 
racing craft of the eccentric proportions of “Reliance.” 
Sir Thomas Lipton has waited for some years before 
challenging again in order that some other contestant 
might have his chance at winning the “America” cup 
He is at present the only man on the other side who 
seems able to gratify his yachting desire so far as 
cup races are concerned If America” cup races are 
to remain the sport of only the very wealthy, and if 
challengers are fewer and poorer than defenders, they 
must inevitably remain comparatively infrequent. 
Had the challenge for 68-footers been accepted, the 
conditions would have been changed, and for the bet- 
ter. At least half a dozen and perhaps a dozen men 
would have come forward with sound, seaworthy 
oats The races of 1908 would have been the most 
memorable in the history of the most prized trophy 
in the world 

>+eoe — 
A PROPOSED HUDSON-FULTON CELEBRATION. 

In 1906 a commission was appointed by the Governor 
of New York State and the Mayor of New York to ar- 
range plans for a fitting celebration in honor of the 
man who first sailed up the Hudson, and the man who 
inaugurated the first steamboat service. A commit- 
tee appointed by this commission has just issued a 
number of suggestions as to the plan and scope of 
the exercises 

The date 


1909. combine 


selected, September 18 to September 25, 


historical propriety and popular con- 


venience Hudson reached his farthest north” in 
the exploration of the river with the “Half Moon” on 
September 19, 1609, and started down stream on his 
return voyage September 23. The days selected for 
the celebration therefore embrace the 300th anniver- 
sary of the culmination of his great voyage. While 


the epoch-marking first trip of Fulton's “Clermont” 


OCTOBER 5, 1907. 


was made in August, 1807, propriety is lent to its com- 
memoration in 1909, not only by the fact that Hud- 
son’s and Fulton’s achievements are indissolubly 
wedded to the same great water course, but also by 
he fact that in 1809 the Legislature of the State of 
New York was so convinced of the practicability and 
value of Fulton’s invention, that it granted him a 
monopoly of the navigation of the river 

In addition to the usual religious services, recep- 
tions, river parade, illuminations, etc., the committee 
suggests a very practical dedication day, recommend 


that Thursday in Celebration Week be devoted to 





the dedication of parks and memorials along the Hud- 
son River; and that between now and then, the most 
earnest efforts be made to secure not only the great 


nemorials like Inwood Hill Park, the Hudson Me- 


morial Bridge, the Verplanck’s Point Park, the com- 
pletion of the Palisades Drive, etc., but also that the 
civic pride of various communities along the river be 
invoked to participate in like manner according to 
their means 
. ——~> 0 me - — 
TRANSATLANTIC WIRELESS TELEGRAPHY. 

The development of wireless telegraphy furnishes 
a good example of the detail-difficulty which so often 
bars progress when an invention is at an apparently 
workable stage. It is almost five years since congratu- 
latory messages Were sent, from Cape Cod to Poldhu in 
Cornwall, to royal persons in Europe; and these were 
The good beginning did 
Wireless telegraphy was successfully 


followed by news messages. 
not continue 
installed on ocean-going steamships, but the wide 
stretch of the Atlantic could not be commercially 
bridged The perfection of detail has cost Mr. Mar- 
coni five years of earnest work. 
Many extravagant claims have been made in re- 
f 1 


spect of wireless telegraphy Mr. Marconi has never 


indulged in this 


method of exploitation, and so when 
he does make a statement, it may be accepted as the 


conservative belief of the man who knows most on 


he ubject He has just expressed his belief that 
when these lines are printed commercial messages will 
be passing between Nova Scotia and Ireland 

New stations have been erected, mo powerful than 
the earlier ones The American installation is on 
Cape Breton, the easterly point of Nova Scotia he 


European one at Clifden on the west of County Gal 


way, Ireland. The grounds on which success is claimed 
have not yet been fully made public Bad weather 
will apparently be no obstacle, unless the masts and 
poles at the stations suffer physical damag« We have 
not heard whether messages will be confined to the 
dark hours—for in the past daylight has caused a de 
cided loss of energy And little is known about the 


clashing of wave frequencies. Unless a number of 


sending stations can be used simultaneously, sending 
messages which will be received by their own com 
plements across the Atlantic without in any way af- 
fecting other stations, the scope of the work will be 
limited. But the faet that Mr. Marconi, without in- 
dulging in detail, expresses confidence, allows a fair 
inference that these difficulties have in a certain meas 
ure been overcome. 

For the present, messages will be sent in the Con 
tinental Morse code; but later the ordinary Morse 
code may be adopted. The speed attainable is not at 
present as rapid as cable transmission, but it will ex- 
ceed t-venty words a minute. The price fixed for mes 
sages is ten cents a word for ordinary messages and 
five cents a word for press messages. Later these prices 
may be considerably cut. As the present cable rate is 
twenty-five cents a word between New York and Lon- 
don, the new system promises seriously to affect the 
present cable companies. 

>+ee = 
ALUMINIUM FOR ELECTRIC USES 

Experiments have been made on the Continent with 
the use of aluminium wire for magnet coil for dynamos 
and similar purposes, but without any special insula- 
tion upon the wire. Instead of this a layer of oxide 
is formed upon the wire which gives a fairly good in 
sulation between the different turns At the usual 
temperature, aluminium becomes covered with oxide 
when placed in water or steam, and this oxide is hy- 
(302 deg. F.), the 


drated. Commencing at 150 deg. C. 
water is driven off, and the oxide is quite anhydrous 
This gives a layer of 
alumina which has a good resistance. A coil of alum- 
inijum wire is wound in the required form and is then 
placed in water to receive the layer of oxide. The 


at 300 deg. C. (572 deg. F.) 


necessary heat for drying the coil is easily given by 
passing a current through it. When used in practice, 
the temperature of the coil should not rise too high. 
It is found that the insulation will hold good, for 
low tensions at least, at a temperature below 450 deg. 
C. (842 deg. F.) on the average, counting 300 deg. C 
(572 deg. F.) at the surface of the coil and 600 deg. C 
(1112 deg. F.) near the core. Such a coil will have an 
advantage over the usual coil in being of a smaller 
size, and the base wire gives a better radiation of 
heat. Owing to the lighter weight of such coils, they 
will be of value in the case of revolving parts, where 
they give a much lower centrifugal force 




















OcTOBEk 5, 1907. 


THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL. PH.D. 

Daniel’s comet, while still of considerable bright- 
ness, has by this time receded from us, and got almost 
behind the sun, so that it can only be seen in strong 
twilight just before sunrise. Its orbit appears to be 
very nearly parabolic, so that it will be a long time 
before it returns to the sun, if it does so at all. 

Large and conspicuous as this comet has been, com- 
pared with those of the last few years, it is only one 
of the second rank, by no means equal to the great 
comets of 1858 and 1882, for example. Its actu.l 
dimensions are, however, very considerable, as its tail 
was at times not less than 15 million miles in length. 
Comets are, in fact, the bulkiest members of the solar 
system; but so far as we know, they are also probably 
the least massive. This has been proved in many 
cases by the fact that when a comet has passed very 
near a planet its attraction has not been great enough 
to influence the planet’s motion to any appreciable 
degree. While the action of the planet on the comet 
may have altered the period of the latter by several 
weeks, the planet’s own period has not been changed 
by so much as a single second; and this proves that the 
planet's mass must have been at least 100,000 times 
as great as the comet’s. We have, therefore, in a 
comet a quantity of mate- 
rial very much less than 
enough to make a planet, 
spread through a volume 
far greater than the planet 
occupies. It is therefore 
clear that it must consist 
either of gases of small 
density, or of solid parti- 
cles, separated by empty 
spaces much larger than 
themselves. It is prob- 
able that both these hy- 
potheses are correct, for 
the spectra of comets 
show that part of their 
light is reflected sunlight, 
such as solid bodies would 
send us, and part comes 
from luminous gas—hydro- 
carbons—giving a series of 





bright bands identical if 
with those shown by the a ® 
light from the base of a Ee 


candle flame or a Bunsen 
burner. 

We may therefore re- 
gard a comet as a swarm 
of loose particles, carrying 
with them more or less 
gas, which move together 
through empty space, sim- 
ply because there is no 
force acting to pull them 
apart, strong enough to 
overbalance their own 
very feeble gravitation. 

How big the larger 
particles are we can only 
guess. They may be yards 
or even miles in diame- 
ter—for it would take 
over 500,000 bodies a mile 
in diameter to make up a 
Swarm whose total mass 
was one-millionth part 
that of the earth. But 
some of them must be 
very much smaller, as is 
shown by the phenomena 
of comets’ tails. The tail of a comet grows rapidly as 
it approaches the sun, and evidently consists of matter 
Which has been thrown out from the nucleus, and 
expelled by some force. What force can we find which 
is competent to do this? Recent studies have given 
us the answer: it is simply sunlight. 

It seems very strange to think of sunlight as exert- 
ing pressure; but it was long ago pointed out by the 
English physicist Maxwell that a surface upon which 
a beam of light falls is actually subject to a very 
Small pressure, tending to drive it away from the 
source of light. The amount of this can be calculated 
from theoretical considerations, and comes out for full 
sunlight about three pounds per square mile of ex- 
posed surface. This is, of course, utterly negligible 
for all practical purposes. But for very small bodies 
it ceases to be so. For a ball of stone one inch in 
diameter at the earth’s distance from the sun, the 
sun’s attraction, due to its gravitation, is about 40,000 
times as great as the repulsion due to sunlight. But 
one 1/100 of an inch in diameter will weigh only one- 
millionth part as much as the first one, and will have 
& surface one ten-thousandth part as great. The force 
due to light pressure is proportional to the exposed 
Surface, while that of gravitation varies as the weight. 
We therefore see that in this case the repulsion will 
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At 1014 O'Clock: Sept.14 
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be 1/400 of the attraction; 100 times as large in pro- 
portion as for the larger sphere. 

For a particle 1/40,000 of an inch in diameter the 
two forces would balance, and for smaller ones the 
repulsion would preponderate over the attraction. If 
the particle moves nearer to the sun, or farther from 
it, the two faces are increased or diminished in the 
same ratio, and our conclusion will still be true. 
While the sun exerts a powerful attraction on the 
large bodies circulating around it, this attraction is 
made much feebler, or even changed into repulsion 
for very small particles, by the pressure of sunlight. 

Comets’ tails are therefore believed to consist of 
such very fine particles, which, while the main mass 
of the comet is approaching the sun, under the influ- 
ence of the latter’s attraction, are repelled by light 
pressure, and so trail out behind, forming an ever- 
lengthening train directed away from the sun. This 
theory has been put to the test of exact numerical 
calculations, and is found to account not only for the 
shape and direction of the tail, but for the motions of 
its parts, in a very satisfactory way. 

THE HEAVENS, 

With the aid of our map, we may easily find the 
principal constellations. The Great Dipper is low in 
the northern sky. Above it is the Dragon, inclosing 


NIGHT SKY: SEPTEMBER & OCTOBER 
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At 91g O'Clock; September 29 


In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed, fourth magnitude (a 
few), four-pointed , fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter 
mediate lines signifying star rays. 


the Little Bear in his coils. To the ieft, in the north- 
west, are the Northern Crown and Hercules, with the 
brilliant star Vega in the Lyre above them. The 
bright star farther south, in the Milky Way, is Altair, 
in the constellation of the Eagle. Low in the south- 
west, near setting, is Sagittarius the Archer, with the 
brilliant red planet Mars. 

The bright star low in the south is Fomalhaut. The 
Sea Goat and the Water Bearer, above, are dull regions 
of the sky, but the latter contains the bright planet 
Saturn, which is about half way between Fomalhaut 
and the great square in Pegasus. 

In the southeast are the Fishes and the huge Whale. 
The variable star Mira o in the latter constellation 
is beginning to brighten up toward the maximum, 
which is due in November. It will be interesting to 
see if it becomes as bright as it did last year, when 
it was for a short time brighter than any other star 
in the constellation except perhaps £, 

Aries the Ram is dve east. and Taurus the Bull is 
rising below him. Andromeda, Perseus, and Auriga 
the Charioteer extend ncrtheast from Pegasus. Cassi- 
opeia, Cepheus, and Cygnus the Swan, which are a!) 
high up almost overhead, complete our brief survey. 

THE PLANETS, 
Mercury is evening star all through the month. He 
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is best visible about the time of his greatest elonga- 
tion on the 23d, when he sets about 6 P. M. and may 
be seen in the twilight. 

Venus is also an evening star, but is too near the 
sun to be well seen. 

Mars moves from Sagittarius into Capricornus dur- 
ing the month. He is conspicuous in the southwest in 
the early evening, remaining in sight untill between 
10 and 11 o'clock. 

Jupiter is in Gemini, rising about midnight en the 
15th. 

Saturn is well visible, being just past opposit‘en, 
and coming to the meridian at 11 P. M. at the begin 
ning and 9 P. M. at the end of the month. His rings 
are turned almost exactly edgewise to us, and the 
sun shines on the hidden side, so that oniy the thin 
edge is visible, and this only in the most powerful 
telescopes. 

Uranus is in Sagittarius, and is in quadrature on 
the 2d, crossing the meridian at 6 P. M. Neptune is 
in Gemini, almost exactly opposite him in the heavens, 
and is in quadrature on the 7th, southing at 6 A. M. 

THE MOON, 

New moon occurs at 5 A. M. on the 7th, first quarter 
at 5 A. M. on the 14th, full moon at 4 A. M. on the 
21st, and last quarter at 3 A. M. on the 29th. The 
moon is nearest us on the 
14th, and remotest on the 
28th. She is in conjune- 
tion with Jupiter on the 
2d, Venus on the 7th, Mer- 
cury on the 8th, Uranus 
on the 13th, Mars on the 
15th, Saturn on the 18th, 
Neptune on the 27th, and 
Jupiter again on the 29th. 
The conjunctions with 
Jupiter and Mars are 
rather close. 
Princeton 

Observatory. 

i _ 

The French National 
Congress of Interior Navi- 
gation was held at Ber- 
deaux this year. The aub- 
jects which were discussed 
were those which specially 
bore upon the question, of 
river and canal develdp- 
ment and operation, wiih 
their relation to commerce 
and industry, with. espe- 
cial reference to modern 
conditions and  require- 
ments, There were seven 
general divisions of the 
subjects treated at the 
Congress, and reports 
upon each of these were 
presented by specialisis. 
The following sre some of 
the subjects of the differ- 
ent reports: Condition of 
the navigavle systems of 
the country, compared 
with these of other Pu- 
ropean states. Construc- 
tion aad operating meth- 
ods ‘on use in France at 
present, referring specially 
to methods of equalizing 
the streams or canals, 
dams, locks, and other 
constructiors, hauling ma 
terial, canal-boats, ete. 
Use of streams from an agricultural standpoint and 
Competition of 


University 






~~.__genvent 





At9 O'Clock: Oct.7 
At Sig O'Clock: Oct.15 
At8 O'Clock: Oct.28 


for transport, hydraulic plants, etc 
navigable ways and railroads Institutions for the 
promotion of boat construction. Best use of capital in 
connection with interior navigation. The Congress was 
held from the 18th to the 21st of July. 

—____—_2-0+ 2 -——— 

Chemists have long tried to manufacture precicas 
stones in their laboratories, but have only succeeded tn 
producing one—the ruby—on a commercially paying 
basis. Within the last month artificial sapphires have 
been announced, and some of them have reached New 
York from Paris. Hydrofluoric acid has no effect on 
the new sapphires. The imitation, however, has a 
specific gravity considerably lower than that of the 
real sapphire, and is softer than it Another differ- 
ence is that, while the natural stone refracts different 
colors brilliantly from different surfaces, the Imita- 
tions do this only slightly, or not at all. 

Sapphires and rubies are the same in their con 
stituents except as to coloring. Cobalt gives the red 
eolor to the artificial ruby, and the experimenters have 
been trying to get blue stones by using chrome. But 
the process which produced rubies has failed to yield 
sapphires. The foreign manufacturers have refused 
to say how the new imitations are made. 








[HS FIRST BRITISH MILITARY AIRSHIP. 
BY HAROLD J. SHEPSTONE, 
and Germany, 


with an airship 


Following the example of France 


Great Britain has equipped her army 


it ie the first that the British government has con 
tructed, and its recent successful flight will no doubt 
be the means of inducing the British War Office to 


build other aerial ships, and also to carry out 
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feet 6 inches deep, it hangs centrally beneath the huge 
envelope, while forming part of its framework is a 
long girder of tubular construction above the gunwale, 
placed to project on either side. It is 
this transverse girder which supports the two propel- 
lers by which the ship is propelled, and these propellers 


are driven from the motor by long belts running over 


transversely 





experiments in that fascinating fleld—mechan 
ica} flight 

Naturall the construction of the airship 
was kepi a secret, and it was only a few days 
before this new dirigible was drawn out of its 


shed on Farnborough Common, near Aldershot 
that the 


press that the British War 


for its first flight, general public 


learned 
Office had not 
dirigible 
It has 


through the 
taken up the question of 
had actually 

Nulli Secundus 


the airships of 


only 


balloons, but built one 


been named the and 


compared to France and Ger 


many, there is certainly some appropriateness 
in the title Aithough the public was not aware 
that within a few miles of the military town of 
Aldershot an airship was nearing completion 
the “Nulli Secundus” has been some six years 
on the stocks No doubt, too, she would not 
have been completed to-day had it not been 
for the efforts and energy of the American, Col 
3. &. Cody, well known as the inventor of man 


Cody inter 
kites, and 
them ever 


Some months ago Col 
War Office in his 


he has been exclusively 


lifting kites 
ested the British 
engaged by 
since 

When he took Aldershot, 


airship 


ip his quarters at 


he was shown the completed 


partially 


and the plans, and was asked to assist in its 


completion. When the writer inquired of this 


inventor what portion of the completed ship 


represented his handiwork, he replied: “I have 


certainly done some work upon it, particularly 


in connection with the framework, though I 


did pot 
for the 


actually design it I bought the engine 


government, I designed the engine-bed, 
and the devices for transmitting 


fore-shafts 


the supports 
the power from the engine to the 


in fact, | might add, the entire power-produc- 
ing section of the airship is of my design, and 


a great deal of it was made at the forge, lathe, 














and bench with my own hands. | designed all 


the aeroplanes or wings by which the ship is 
steered Although no official details of the 
airship have been given out, many interesting 


been gleaned, while the photo- 
flight depict the leading 
first of Great Britain's 
gas-vessel 

cylindrical 
blunt 


particuiars bave already 


he secured at the initial 


grap 
characteristics of this, the 
The 


sausage, for it is 


resembles an 
throughout, 
ends. 
Over all it measures some 100 feet in length, while its 
about 30 feet, and its capacity for the 
with which it 
60,000 


aerial warships main 


enormous 
with the exception of the semi-spherical 
diameter is 
hydrogen gas 
cubic 


is filled about 


END VIEW OF THE AIRSHIP, SHOWING THE PROPELLERS, 


RUDDER AND VANES. 


As will be gathered from 
fixed high above the 
with a regular auto- 


wire-spoked pulley wheels. 
our illustrations, the motor is 
forward portion of the “canoe,” 
mobile radiator immediately in front of it, and with 
its wire-spoked flywheel on the rear end of the crank- 
shaft. The flywheel, therefore, lies practically across 
the center of the car, leaving the entire aft half of 
available for the three The 


the “canoe” occupants 
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pedo shaped, are secured above on the intermediate 

framework already referred to. The two main exhaust 

pipes project downwardly and rearwardly, one on each 

side, looking, with the silencers in which they termi- 
nate, like huge antenne. 

From the envelope, the large filler tube is brought 

down to the stern of the car, and 

ments—including certain automatic 

are made both for regulating the pressure in 

the envelope to suit requirements, and also for 


special arrange- 


devices— 


automatically preventing it from rising unduly 
time. Auxiliary wings and aeroplanes 
are, moreover, features of great importance to 
the control of the ship, for not only have two 
large wings been fitted, one on either side— 
presumably to act to some extent as horizontal 
rudders—but other aeroplanes are, as already 
mentioned, arranged between the two upper 
These side wings are hinged, so that 


at any 


frames. 
they can be let down into a horizontal position 
when aloft, but can be swung up into the posi- 
tion shown in our illustrations when the ship 
is near the ground. As a matter of fact, these 
wings were removed during the second flight of 
the ship, but were carried and tested on the 
ship’s first ascent. 

On its initial flights—for the airship made 
distinct ascents on the day it was first 
from its shed—it carried three passen- 
On the first journey it took aloft Col. 
Capper, who took the wheel; Col. Cody, who 
looked after the machinery; and Capt. W. A. 
King. The great dirigible balloon rose slowly 
until it reached a height of 150 feet, when the 
vessel was stopped by the ropes which held it. 
Seeing that everything was all right, Col. Cap- 
per shouted through the megaphone “Let go!” 
and the ship sailed away, for the first time in 
its life free from all with Mother 
Earth. Rising to a height of some 400 feet, it 
made a straight course of about half a mile 
and then made a complete sweep, all the while 
maneuvering about apparently under perfect 
control. After having aloft for some 
twelve minutes, the driving belt of the fan 
broke, and although a small which 
could have rectified on the 
considered 


two 
taken 


£ers. 


connection 


been 


matter, 
spot, it 
The airship 
back to its 


been was 


desirable to descend. 


descended safely, and was taken 
shed. A few hours later it was again bronght 
out in the sunshine, and the second flight was 
accomplished, the passengers being Col. Capper, 
Col. Cody, and Mr. McWade. This ascent quickly came 
to an end, however. The ship had hardly reached a 
height of 200 feet when an attempt was made to turn 


her suddenly. Almost instantly the ship turned its 
nose downward, and with great swiftness shot ob- 
liquely toward the earth. The spectators, fearful of 


the consequences, were greatly alarmed, but the ship 
hitting the ground hard, rebounded, which 
lessened the blow. The only 
damage done was the bend- 


though 





feet It 


ers ekin 


is made of gold-beat 


and in addition to 


the netting, which at present 


covers the entire gas-vessel, 


there are at equal intervals 
four broad silk bands which 
pass round it By means of 
these silk bands and netting, 


a secure fixing is obtained to 
an upper framing, that serves 
to aupport the rudder as well 
as the parts that lie below 
Suspended below the en 


velope there are in all three 
distinet 
works; for at some little dis 
that 


ferred to, is an 


horizontal frame- 


tance below already re- 
intermediate 
slliptical grid made of tubing, 
which is held in place by a 
comparatively few diagonal 
and straight stays, of a much 
more substantial character 
than those which connect the 
envelope with the upper fram 
ing, while the car proper is 
feet still 


this means a very 


hung some few 


lower By 








ing of some of the frame 
work. This brought the trials 
to an end, and, all things con- 


sidered, the ascents were 
most satisfactory. 
Seen after the last ascent 


Col. Cody declared that the 
“Nulli Secundus” showed her 
capability of traveling from 
12 to 15 miles an hour in a 
dead calm. “When some im- 
provements are made,” he de- 
“we shall be able to 
do 25 miles and perhaps 30 
miles an hour. Of course, if 
the ship is navigated against 
the wind, the velocity of the 
wind must be deducted, and 
if the ship with the 
wind the fur- 
ther increased. For instance, 
if the ship went 25 miles an 


clared, 


goes 


speed is still 


hour, she would actually 
travel 40 miles, if she fol- 
lowed in a 15-mile an hour 
wind.” 

Undoubtedly the British 


airship compares very favor- 
ably with those possessed by 








rigid 
which 


structure is provided, 
thirty 


feet between the envelope and 


eccuples some 


the car The rudder, which 
is of large size, projects out 
behind this framework, and the space between the 
upper and the intermediate framings is utilized for 
fixing a pair of superimposed canvas aeroplanes both 


fore and aft 


keel 


A strong metal framework with a steel 
forms the car, this having been given the shape 
and general appearance of a canoe by the canvas cov- 
ering with which it is incased. Some 30 feet long by 2 


THE FIRST BRITISH MILITARY AIRSHIP “NULLI SECUNDUS,” 


Length, 100 feet ; diameter, 80 feet ; hydrogen capacity, 60,000 cubic feet. 


propellers are no less than 10 feet in diameter, and 
that is why the transverse framing which supports 
them is of as great a length as it is seen to be in one 
of the accompanying views. Each propeller has two 
blades, and is of very light construction. The engine 
is of the eight-cylinder V type, capable of developing 
over 50 horse-power, and its fuel tanks, which are tor- 


the French and yerman 
armies, eaca of which pos- 
sesses two military dirigibles 
at the present time. France 
has the “Lebaudy,” built in 1905, and “La Patrie,” 
built in 1906. The latter, in July last, accomplished a 
remarkable and sensational flight directly over Paris. 
It answered the helm easily, and traveled at a speed 
of 18 miles an hour against the wind. This airship is 
driven by means of two lateral propellers actuated by 
a 75-horse-power Panhard motor. The car is so made 
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as to facilitate packing and transpert by rail. This 
airship cost $60,000 to build. 

Germany also has had successful results with the 
Parseval and Gross airships, and the Germans are 
now about to build another huge airship of the Zeppe- 
lin type. 

+ Ooem — ——----—-- 
SEA-GOING TORPEDO BOATS. 

The accompanying illustration of the torpedo-boat 
“Eden” should attract attention because it 
represents the latest evidence of a decided trend in 
the development of torpedo boats toward a vessel of 
considerable displacement and freeboard with ability 
to keep the seas in all weathers. The “Eden” is one 
of thirty-four sister vessels launched for the British 
government between 1903 and 1905. As a class, they 
are from 220 to 225 feet in length, 2314 feet beam, and 
draw 10 feet of water. There are slight variations 
among the thirty-four vessels as to dimensions and 
general particulars, the “Eden” being 220 feet long, 
23 feet beam, and 8% feet draft. She is driven by 
Parsons turbines, operating six propellers, and with 
7,000 horse-power her mean speed is 25% knots an 
hour. She carries one 12-pounder gun forward and 
five 6-pounders aft and in broadside. She has two 
torpedo tubes, a coal capacity of 130 tons, and a 
complement of seventy officers and men. 

Now in the “Eden” class of boats, the high speed 
of the preceding class of seventy 30-knot boats, built 
between 1896 and 1902 for the British navy, has been 


destroyer 
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this problem is of a rather complicated nature, there 
being three factors to be taken into account, namely, 
the hall itself, the auditors, and the speaker. 

As regards the influence of the hall, Dr. Marage, 
of Paris, by the aid of his talking siren described in 
these columns,* has ascertained that this will be 
satisfactory if *here is no echo, and if the sound of 
resonance is of a duration sufficient to reinforce the 
original sound without interfering with the one fol- 
lowing. 

As to the auditors, the sense of hearing obviously 
is not developed with the same sharpness in all of 
them, while their actual physiological condition is 
likewise of some importance. 

As regards finally the orator himself, it is a known 
fact that certain voices are more far-reaching than 
others. The significance of this fact has not so far 
been known, and has been first elucidated by Dr. 
Marage, who, by the aid of his siren, has determined 
the energy required in order to be heard, by an ora- 
tor, according as the latter has a bass, baritone, or 
tenor voice. 

As the energy of the sound is given by the product 
VH of the volume V of air escaping from the lungs of 
the orator by the pressure H to which the latter is 
subjected, these two quantities have to be determined. 
Now, as in an ordinary orator an accurate measure- 
ment is impracticable, Dr. Marage replaces the speaker 
by an artificial orator, his talking siren. 

By extensive experiments on acoustic sensitiveness, 


237 


voice, according to the hall, has sometimes to spend 
an energy nine times greater. 

The energy to be evolved by the orator obviously 
depends on the situation of the auditors, the ameunt 
of energy to be spent by a bass in order te be per 
ceptible to the worst located auditors at the Trocadero 
being, for instance, 0.004, while an energy of 0.0003 
that is to say thirteen times less, will be sufficient 
for the first rows. However, these difficulties are 
partly compensated for by the fact that those audi 
tors whose sense of hearing is inferior te the normal 
generally prefer the first rows. 

As a practical rule, it may be said that tn order to 
be heard in an unknown hall, the energy of the voice 
should be gradually augmented, till the orator him- 
self begins to perceive the sound of resonance; if the 
energy be then reduced to some extent, the best pos- 
sible results will be obtained. 

Dr, Marage has later been able to experimert on 
two human subjects, one of whom had undergone a 
larynx amputation, his trachea communicating through 
a flexible tube with a caoutchouc membrane fixed in 
the mouth to an artificial glottis. This tube was 
branched in such a way as to allow the pressure to 
be determined by means of a metaliic manometer. 
The output of air and the number and duration of in- 
spirations were measured in the ordinary manner. 

The other subject had normal vocal chords and a 
tracheal canula, The latter being made to communi- 
cate with a manometer, would give constantly the 
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sacrificed in favor of seaworthiness, comfort, and coal 
capacity. The 30-knot boats were about 10 feet 
shorter, of from 2 to 3 feet less beam, and about 4 
feet less draft, and their displacement was 300 tons as 
compared with the 550 tons displacement of the 
“Eden” class. From our illustration it will be seen 


that the “Eden” carries a high forecastle deck, which 
extends aft to the conning tower, and it is upon this 
deck that the 12-pounder gun is mounted. 
a rather lofty bridge, a single signal mast, and two low 
funnels of large diameter. The other vessels of the 
class are generally similar in design, the main dif- 


She has 


ference being that fifteen of the boats are provided 
with four funnels instead of two. 

In the later ships, authorized from 1905 to 1906, 
the tendency to increase the displacement is even 
more marked, but at the same time there is a return 
to the high speed of the boats of the 1896 to 1902 
period. Under this programme there are now being 
built five ocean-going turbine-driven torpedo boats of 
600 tons displacement and 33 knots speed, and one 
turbine-driven ocean-going torpedo boat of 800 tons 
displacement, 30,000 horse-power, and 36 knots speed. 


~~ 





The Amount of Energy Consumed in Speaking. 
BY DR. ALFRED GRADENWITZ. 

An orator, when speaking in a hall, the acoustic 
qualities of which are unknown to him, is often un- 
certain as to the energy to be evolved in order to 
make himself heard by all his auditors. In fact, 


Dr. Marage has shown that the synthetical vowels 
OU, O, and A (or their English equivalents OO, O, 
and A, as in father) when given out on the same 
note, F, for instance, which is shared by bass, bari- 
tone, and tenor voices, will produce the same impres- 
sion on the ear of an auditor as a bass, baritone, or 
tenor voice respectively; it will thus be sufficient suc- 
cessively to produce these three vowels, ascertaining 
the minimum amount of energy required for making 
one of these sounds perceptible to an auditor placed 
at the different points of a hall. 

The results found by Marage are recorded in the 
following table, the average of six experiments being 
given for each of four halls, and the energy of the 
sound being the amount of kilogramme-meters per 
second: 


Halls. Bass. Baritone. Tenor. 
Trocadero ......0¢. or 0.0014 0.00012 0.000088 
Sorbonne Church ........ 0.00089 0.00012 0.000088 
Academy of Medicine..... 0.00026 0.00009 0.000030 


Richelieu Amphitheater .. 0.00015 0.000051 0.000021 

As inferred from this table, a bass voice is under 
a decided disadvantage, having to spend an amount 
of energy seven to sixteen times greater than a tenor. 
Baritone voices, while being intermediary between 
the bass and the tenor, are found to approach nearer 
the latter. As regards the various halls, a tenor has 
to give out four times more energy in the Trocadero 
than in the Richelieu Amphitheater, while a bass 








. SclENTIFIC AMERICAN, Vol, xevi, No. 19. 


pressure H of the air evolved during the talking pro- 
cess. 

Some of the main results obtained by Dr. Marage 
are recorded in the following: 

The air pressure, both in a natural and artificial 
larynx, will vary between 100 and 200 millimeters; in 
enunciating the simple phrase, “bonjour, monaieur,” 
the manometer will oscillate between 120 and 166, 

As the vocal chords are of different lengths in men 
(20 to 24 millimeters) and women (16 to 18 milll- 
meters) respectively, experiments were made is 
which the length of the vibrating portion of the mem- 
brane was graduaily altered. 

In the case of a length of 24 millimeters, the mini- 
mum energy required for causing these artificial vocal 
chords to vibrate was found to be 57 kilogramme- 
meters per hour, while in that of short membranes 
(18 millimeters) 14.4 kilogramme-meters was found 
to be sufficient 

This accounts for the fact that women generaliy 
are tired far less by talking than men, and that chil- 
dren are able to talk the whole day without the least 
apparent fatigue. 





* 


The North German Lloyd Steamship Company con- 
tradict the report that they intend building a boat 
several knots faster than the ‘Lusitania.” Such a 
speed is impracticable in steamships; and moreover, 
the company has sufficient boats for present require- 
ments. 
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Pranseportation in Germany. 
tomed to the ‘ e German 
ate commercial natic he world,” that 
with litt ‘ i It 1 eldom 
‘y to to ‘ in facto! 
» th » on ide n what 
i nv i i ondition diffe 
" o far as pl il conditions are 
l Ge I hie 1 i larger 
oqui é » better off than i the United 
i nanufa di icts are nearly all 
at or | fron he coast 
and lependent upon tl Hinterland” or upon 
forels countries for crude materials, are und the 
lisa i Lue of an initial insportation§ charge 
‘Toei sian mineral deposit aire perhay ome 
what mors ifficult to work than ours, so that in the 
mait the principal advantages are cheap carrying 
a ié er inland waterwa and by rail The 
importance that transportation pla can be seen from 
t fact that many manufacture that are stifling 
imila eign industri« ! ecessful competition 
wo! I \ be destroyed if an increase of 1 
of el t mile were made in freight charge 
t i policy with regard to transportation is 
yarked et forth in the following paragraphs from 
? ft ai organ 
Al eans wherel he distances which separate 
the economic centers of the country from one another 
can be diminished, must be welcomed and be consid 
ered & ey ere for t increases our treneth in 
ustrial competition with foreign countrie 
Iver one who desires to send or to receive goods 
I o eap freigh Hence the aim of a healthy 
tra ‘ pol hould be to diminish as far as possi 
le ? conomicall unproductive costs of transport 
A count ch as Germany, which is fortunate enough 
“luce on its own soll by far the larger part of the 
i 1terial and food which it requires, occupies the 
mat independent and the most favorable position if 
owing to cheap inland transportation, its economi 
centers e piaced as nearly as possible to one an 
ther When this has been achieved, Germany will be 
able » dispense with many foreign products, and it 
will oceupy a position of superiority in comparison 
with all those tate which do not possess similarly 
ret t mean of transport 
Mar ircumstances which in former times gave 
iperiorit to certain countries, such as the greater 
kil their workmen, superior machinery, cheaper 
wages, greater natural fertility of the soil; all these 
advantage ire gradually being leveled down by time 
and progre But what will remain is the advantage 
of a well-planned system of transportation, which 
mal the best possible use of local resources and local 
advantages it is to this that England owes to a large 
‘ ‘ he unique position for commercial exchange 
ith other countries 
Such principles have taken practical form in the 
one hundred and fifty million dollars that have been 
ent on waterways alone in the last twenty years 
Moreover, these waterways are not mere ditches, on 
which even antiquated barges have scant room to 
move, hut spacious routes on which, in the year 1902 
he hips of oO tons and over numbered 4,633. 
hough the original expense of such canals is much 
greater than that of those allowing the use of smaller 
borts on} the following figures show the decrease in 
freight cost as the size of the vessel increases 
Cosi Transportation pe Ton per Kilometer on 
Ca in Sl of V cious Sizes, During a Ten 
lontl Shij Season 
ihe { ind) «6=6600)—«1,000 1.500 Tons 
7m 0 .48 O41 038 0320 023 0.21 Pfg 
Wher o! lered that the pfennig is about one 
fourth i cer ind that the kilometer is equal to 
0.62 of mile. the remarkable saving made by this 
cla of cal r is evident 
rhrou the steps taken to improve the navigable 
channel of the Rhine alone. the weight of goods pass 
li l h | le n-D ! ontier 
ha ised nearly ) per cent luring fourteen 
ears The actual figures are given in the following 
table 
Upstream Downstream 
‘Tons Tons 
1889 “a a : > 799.800 2,593,000 
189 1 771.500 3,142,000 
is 6,929,100 3,480,200 
190 9,036,400 4,129,700 
10.027.900 7,211,900 
With + t the railroads, the sentiment is the 
‘ t col ning canals. Germany was very 
Int lopting tl tort of transportation indeed 
mn . t ! first line, four miles in 
lengt ‘is Oj I Notwithstanding the fact tha 
raijrvo 1 the principl overning them were im 
porte’ from England in bi peak, where 
everyth ¥ ed to government interference 
in | . ea t her firet railroad was opened, 
Prussia 1! a most wise and far-seeine law It 
Save to individuals great freedom in ilding lines, 
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but reserved to the state power which insured an 
adequate control over them This law further granted 
to the government the privilege of taking over private 

tems after thirty yea at an extremely fair valu 
ation based on the outlay of capital, and that fares 
and freight rates should be reduced proportionately 


road should exceed 


whenever the net profit f any 


10 per cent on the capital actually invested. It was a 
long time, howeve before the privilege of purchase 
was taken advantage of with activity 

Up to the year 1879, Germany had no definite rail- 
road policy. In that year, both protection and the 
state ownership of railroads were introduced, owing, 
perhaps, to Bismarck’s having, in 1876, paved the way 
for them by the following opinion and statement, as 
well as by a host of others 

Railways were meant to be, and are, instruments 


for conveying the national traffic, and they were given 


their far-reaching privileges and they were construct- 
ed in order to serve the public and general interest. 
their character as profit-earning instru- 


taken into consideration only in so far 


Therefore 
ments may be 
as that character is compatible with the general wel 


fare, which has to be considered first and foremost 
Hence the right of constructing and exploiting rail- 
ways can be considered only as temporary, and their 


eventual purchase by the government is a matter of 


course 
The disadvantages of private ownership are: 


high working and cor- 
high charges in consequence of the mul- 
offices, and the 


stations, material, 


1. Unnecessarily expenses 
respondingly 
boards, managers 


tiplicity of railway 


unnecessary duplication of lines 
rolling stock, ete 
1,400 dif- 


changing, which 
uncertain and 


2. Chaos of freight charges, there being 


tariffs 
are unclear, and 


which are constantly 


make trade an 


ferent 
which 
speculative venture 
direct travel of and goods 
the whole railway system of the country is often 


harming cempeting rail- 


“3. Because passengers 
over 
the object of 


impeded, with 


way systems, and consequently much damage is done 


to the trade and industry 


These shots opened the campaign, and in 1879, as 


mentioned, the system of German state 
fact Under this 
fixed to obtain the greatest 
rather to do the greatest amount 
The 


one 


has just been 


railroads became a system, fares 


and rates are not profit 
for the system, but 
to the shipper, whether large or small 


that any 


of good 


freight rates are so simple to compute 


even of the lowest intelligence can figure the cost of 


transportation between any two points 
The great argument against government ownership, 
that the state, as a 


not hold in Germany; for in the twenty-two years from 


monopoly, is unprogressive, does 


mileage of the government roads 
increased 55.5 per The profits 


in spite of a general increase in run- 


1880 to 1902, the 


cent earned by the 
Prussian roads 


ning expenses and a decrease in freight and passenger 


charges, have been as follows, showing an increase 
since 1879, when they came under government man- 
agement 
Per cent. 
BED 6 ob 60 obese rhs eseceeseusssesescecece 6.5 
PUR ns s6tc cd oceheweb andes cionc 6 Kedaee ees 4.4 
DE dio rdt aaa aRae beset ecwakeewvogel 4.9 
DD. denned opecd bn behsdbWedeeCaneeceede 4.9 
ED ckccsckawshawbadwedenesecet $souss 6.2 
TT oe UT Tee 5.6 
Ee bennenetweceredceeacesoertess . 7.0 


Prussia borrowed the money with which she bought 
cent, so that each year 
1903 


her railroads at about 31% pe! 
an immense profit flows into her exchequer. In 
this income was sufficient to pay not only the interest 
on the state debt of $1,756,677,500, but to provide for 
its redemption, leaving in addition a clear balance of 
some $50,000,000 for the relief of taxation. 

These facts and figures seem to point to government 
abuses; but it is a 
country placed it 
basis—a thing which was made 


government and 


ownership as a cure for many 


question if any other could have 
upon so satisfactory a 
possible in Germany by the form of 
by the peculiar national temperament. 
- oO ee = 
Successfal Flight of the Zeppelin Airship. 

It is nearly a year since Count Von Zeppelin’s huge 
airship—the largest in the world—made the first suc- 
cessful demonstration of its high-speed capability by 
itself stationary against a wind of 33% 
This gigantic airship was fully illus- 
AMERICAN of 
The gas-containing envelope is 
framework divided 


There are two cars, each of which 


maintaining 
miles an hour 


trated and described in the Screnriri 


December 1906 
built 
six compartments 
}5-horse-power gasoline engine, driving pro- 


around a rigid and is into 


contains a 


pellers 


The airship has been remodeled and improved of 
late. It now has a length of 420 feet, a diameter of 
38 feet, and a capacity of 11,000 eubie meters (388,465 
eubie feet) Its total lifting capacity is several tons. 
The steering arrangements have been perfected, so 


that the airship can now turn in a circle about three- 
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fourths of a mile in length, and can rise or descend 


with ease according as it is steerec oy the helmsman 
Improvements in the shape of a fearchlight and of 
Telefunken wireless telegraphy instruments have also 
added. Count Von Zeppelin announced that he 
would make a long-distance flight from Manzell, on 
the shore of Lake Constance, to Berlin, on the 24th 
ultimo; and although he did not do this, he did, how- 
ever, make a splendid demonstration of his airship, 
both as regards its speed and controllability. 

On the date mentioned, the airship emerged from 
its floating (which is arranged on pontoons, so 
that it can be pointed directly into the wind) and made 
passing over five differ- 


been 


shed 


a complete circuit of the lake, 
ent states, and easily beating all the water craft. Its 
speed at times have reached 38 miles an 
The airship made numerous sharp turns, and 
difficult evolutions in front of the royal 
castle at Friedrichshafen. At times it would almost 
dip into the lake, and then again it would rise to a 
height of 600 feet or mere. During its flight it passed 
of Rorschash, Bregenz, Lindau, and 
The flight lasted four and a quarter 
hours In making it the airship showed itself 
the equal of the Wright aeroplane as far as speed is 
adaptability to commercial use 


is said to 
hour 
performed 


over the towns 
Friedrichshafen 
new 


concerned, while its 


would seem to be greater. No less than seven men 
were on board during the flight. 
_—_ OD OO DO” 
The New York Electrical Show, 
The Electrical Show which opened in Madison 


York, on September 30 will re- 
main open until October 9. Among the exhibitors are 
New York Edison, Brooklyn Edison, General Electric, 
Wireless, Westinghouse, Western Union Tele- 


Square Garden, New 


Marconi 


graph, Postal Telegraph, Monahan Construction, Na- 
tional Lamp, Tetharmonic Music, Standard Roller 


Bearing, Telelectric Music Companies, Electrical Test- 
ing Laboratories, G. M. Gest, New York Beck Lamp, 
Mogul Paint, Driver Harris Wire, Safety Car Heating 
and Lighting, India Rubber and Gutta Percha, Federal 
Supply, Hydrant Zinc, Thomas 
Standard Wire Brush, and a 
Among the features, those 
evi- 


Sign, National Dairy 


Prosser, F. Alexander, 
host of other companies. 
course be in 
milking by 


catering to public interest will of 
dence They will include cooking 
electricity, electrical music, electrical printing of sou- 
ete., and contests for 
oe 
The Eastward-Bound Trip of the ** Lusitania.” 
The eastward voyage in 
5 days, 4 maintained an 
voyage. 


and 


venirs, visitors. 





made her first 
minutes, having 
average speed of 22% knots throughout the 
This time is 3 hours 25 minutes longer than that of 
the western trip, but the boat took a longer course on 
her return. The previous “best” between New York 
and Queenstown was made by the “Lucania” in 5 days, 
8 hours, 38 minutes. Those enthusiasts who have 
looking for a record-breaking trip on this first 
have doomed to disappoint- 


Lusitania” 
hours, 19 


been 


eastward voyage been 


ment. It may be months before the vessel makes her 
best showing, on some occasion when everything in 
sea, wind, and boat is favorable. On her first out- 
ward, and still more on her homeward voyage, the 
great boat encountered slight mists, which necessi- 
tated a lowering of speed 





New York Street Railway Casualties. 
The New York local street railways report 5,500 ac- 


cidents, including 42 fatal ones, in connection with 
their lines between August 5 and August 31 of this 
year; 4,859, or almost ninety per cent of these, were 


accidents to the public, the remaining 641 being em- 
ployees of the company. Four hundred and five per- 


cars, and 610 were injured by 


sons were struck by 
collisions either between cars or between cars and 
vehicles. Nineteen hundred and four injuries were 


caused by boarding or alighting from cars. The re- 


port was furnished under an order fsom the Public 
Service Commission. 
“ ——— — 


On September 21 a thunderstorm which passed over 
New York left an unusual number of traces behind it. 
Among other damage, a large section of the super- 
structure of the eastern end of the Blackwell’s Island 
Bridge was knocked to pieces, the heavy timbers fall- 
ing to the ground. A bolt of lightning struck the 175- 
foot section and so weakened it that two or three 
heavy gusts of wind brought the whole piece smashing 
to the ground. All the workmen had gone for the day, 
and two watchmen, who were in a little shanty that 
was smashed by the falling timbers, were not injured. 
the eastern end of the section was 
also toppled over. The accidént will cost the Buckley 
Construction Company some $20,000 and will delay 
that section of the bridge for several weeks. 

It is said that Harland & Wolff, of Belfast, and John 
Brown, of Glasgow, are to build and equip a steam- 
ship for the Hamburg-American company larger than 
the “Lusitania.” It is to be fitted with a combination 
of reciprocating and turbine engines. 


A big derrick at 











. downward be just as effective as if they were 
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Correspondence. 








Recovery of Nitrate of Soda, 
To the Editor of the Screntiric AMERICAN: 

It is pretty generally known that nitrate of soda is 
one of the most profitable by-products of gas making. 
There are about 90 pounds in each ton sf coal. The 
value of this at 12 shillings per hundredweight is 
equal to 10 shillings per ton of coal, so coal costing 
13 shillings per ton would mean a saving of about 
three-fourths in price. 

Several years ago I had a correspondence with 
Messrs. Brumer, Mond & Co., of England, who are 
patentees of a process for recovering nitrate from 
coal while utilizing the latter into gas for manufac- 
turing purposes (excluding lighting). 

I wanted to have a license for using their process, 
but they informed me their process was only suitable 
for 250 tons per week or upward. At my works our 
consumption is about 25 tuns per week for steam rais- 
ing 

Can any of your réaders tell me of a plant that 
would recover the ammonia from this quantity of coal? 

Fern Bank, Knock, Belfast. GeorRGE WALKER. 

—_—_— ++ e+e —__— 
A Flying Machine Suggestion, 
To the Editor of the Screntiric AMERICAN: 

I have read with interest your accounts of various 
experiments with flying machines, and have been sur- 
prised at the antiquated ideas held by many investi- 
gators. I believe we will succeed in the conquest of 
the air, but not by any form of gas-bag, motor-pro- 
pelled, nor by copying nature in imitation of birds 
soaring or flying. Success in navigating the ocean 
was not attained by making a huge duck, propelled by 
means of two great webbed feet; nor did locomotion 
cn land come by steam men or steam horses, In each 
instance nature was ignored and new ideas and devices 
were introduced, with the result that the swiftest 
animal is outdistanced by the locomotive, or even by 
the motor-cycle with its tiny gasoline engine. 

The aeroplane is a long step in advance of the 
dirigible balloon, but it suffers two disadvantages 
—the necessity for high speed in starting and 
maintaining flight, and the great risk in alighting. 
{ consider the gyroscope the most promising form 
of machine to which attention can be given. Is 
not a gyroscope a number of gliding planes ar- 
ranged in a circle? In revolving a horizontal fan 
are not a number of small planes set in mo- 
tion, and will not their pressure in forcing the air 


driven forward in a straight line? 

Any heavier-than-air machine must raise itself 
by forcing the air downward, and the most ef- 
fective way will prove to be by the horizontal fan 
or gyroscope. If a single fan were operated from 
the center of the car, the moment the car ieft the 
ground it would spin in the direction opposite to the 
propeller. Two propellers have been tried, one above 
the other, driven in opposite directions. Unfortu- 
nately the lower propeller works in the current of 
air driven downward from the upper one, and so is 
very inefficient. 

In the accompanying sketch I give a suggestion of 
two propellers, one at each end of a walking beam or 
whiffletree arrangement, with the car swung pivotally 
from the center of the beam like a pendulum. 

If a propeller were attached to a mast at each end 
of a long car, it would be difficult to distribute the 
weight and adjust the lifting power, and the machine 
would turn turtle. But with the car swung like a 
pendulum from the center of the beam, balance could 
be maintained by automatic devices to control pro- 
peller speeds. 

In using fans as lifting devices the air is forced 
downward, but a large percentage is thrown off hori- 
zontally by centrifugal force, and so wasted. If two 
bands, one above the other, encircled each fan and 
curved downward, the air escaping to the sides would 
be deflected downward, and so in part check this waste. 

If my ideas will help toward the solution of the 
aerial navigation problem, they are entirely at the 
disposal of any workers along that line. 

Toronto, Ont., June 10, 1907. A. C. LAWRENCE. 

[Our correspondent advances ideas that are gener- 
ally supposed to be correct, but that are disproved by 
experiment. His notion that when two propellers of 
a helicopter are superposed and revolved in opposite 
directions, the thrust of the lower one is seriously 
interfered with by the downward draft from the one 
above, has been disproved time and again in practice. 
Secondly, his idea of placing rims upon his propellers 
to keep the air from being thrown off by centrifugal 
force is not based upon the facts, for by holding a 
handkerchief or strip of paper beside a rapidly-revolv- 
ing fan, it can be readily seen that an indraft of air 
toward the center of the fan is produced near the 
tips of the blades, instead of the air being thrown 
out by centrifugal force. 'Experiment shows, more- 
over, that a fan having a multiplicity of blades encir- 
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cled by a rim is not as efficient as an ordinary two- 
bladed propeller. The idea of having two propellers 
attached to a walking-beam seems, however, te be 
novel.—Eb.] 
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Moving Platforms on the Brooklyn Bridge. 
To the Editor of the Scrmentiric AMERICAN: 

Referring to the interesting article entitled “Mov- 
ing Platforms for the Brooklyn Bridge,” which ap- 
peared in the Scienrivic AMERICAN of September 21, 
I respectfully ask space to say a few words in reply 
to your remark that one very strong argument against 
the substitution of platforms for car service will be 
found in the fact that it would prevent the future in- 
stitution of through car service, either by trolleys or 
elevated cars, between Brooklyn and Manhattan. This 
is not quite correct. It is not intended to occupy the 
entire present track space of the Brooklyn Bridge 
for the continuous transit, or moving platforms, but 
only the space occupied by the elevated trains. The 
trolley lines could therefore enter Manhattan in addi- 
tion to the moving platforms, and carry out the 
through traffic idea as far as it is possible on that 
bridge. After the bridge is constructed and more 
track space is obtained, the same idea could be ap- 
plied to the elevated roads. The facts in the case 
are that the Brooklyn Bridge had originally only two 
tracks, and was not built or intended for through 
traffic. Through traffic should expand fanlike at the 
terminals, and at the Manhattan terminal of the 
Brooklyn Bridge such fanlike expansion is impracti- 
cable, if not impossible. The Williamsburg Bridge, 
and the two other bridges now under construction, do 
not meet with this difficulty, and through traffic can 
expand at the terminals of these bridges, as contem- 
plated when they were designed. 

As to the Brooklyn Bridge, the moving platform 
plan would make away at one stroke with practically 
all the objectionable features which combine to make 
the problem so hard to solve. Thus: The congestion 
of passengers, the switching of trains, the “packed- 
car” unit, the inability of more than thirty per cent 
of the passengers to find seats, the waiting for trains, 
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the collisions between trains, and the dangers and 
traffic blockades resulting therefrom and connected 
therewith—all these objections are instantly removed. 
Incidentally, a reconstruction of the bridge (unless 
desired at a later period for elevated through traffic, 
as already stated) would become unnecessary, for the 
reason that with a moving platform equipment the 
loads on the bridge and the stress on the bridge mem- 
bers would be uniform, and not oscillating as at pres- 
ent. 

Considering the gravity of the problem, and the 
necessity of solving it at the earliest possible mo- 
ment, we have recently urged upon the Public Service 
Commission the appointment of a board of disinter- 
ested technical men, to consider the various plans 
that have been submitted, with a view of reporting 
upon a plan which the Public Service Commission may 
safely recommend to the Board of Estimate. We be- 
lieve that the responsibility which the Public Service 
Commission would assume in making any recommen- 
dation would be considerably lessened, if such a 
recommendation would have the support of a board 
of technical men, disinterested and unprejudiced, such 
as we have suggested. Max E. Scumupr, 

President and Chief Engineer of the Continuous 
Transit Securities Company. 
New York, September 24, 1907. 








The Current Supplement, 

Though the English county of Cornwall is primarily 
dependent for its prosperity upon the mining of tin, 
yet within the last few decades it has attained a pre- 
eminent position in the supply of arsenic. In the open- 
ing article of the current Surpprement, No. 1657, the 
English correspondent of the Scrmenriric AMERICAN 
describes the industry and the manner in which the 
metal is mined and refined. Dr. Theodor Koller 
writes instructively on the. utilization of the residual 
products of brewing. A device for automatically con- 
trolling the heating of a house is deScribed and illus- 
trated. In an article entitled “The Design of Induc 
tion Coils,” the authors, William O. Eddy and Melville 
Eastham, enumerate and discuss the various factors 
that should be considered by the maker or designer of 
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effective and efficient induction coils, without allowing 
theoretical considerations to outweigh manufacturing 
difficulties and the cost of construction. The object 
intended is to present the theory relating to the easen- 
tial component parts of a coil and their mutual rela 
tions, as well as facts learned from experience in the 
building of induction coils, Prof. Silvanus P. Thomp 
son contributes a thoughtful article on the interactien 
of abstract science and its applications Until re 
cently the metal tantalum was almost unknown to 
the greater number of chemists, and was considered a 
laboratory substance. Since industrial needs led to 
the use of the refractory properties of tantalum, mines 
of tantalum ore have been discovered and worked 
The metal, which was once extremely rare and costly, 
and is now valued less than silver, is ably discussed. 
Cable-assisted trains on a Scotch railroad are descrihed 
in an illustrated article. An abstract of Sir William 
Ramsay's British Association address on the varia- 
bility in the products resulting from changes in 
radium emanation is discussed, The Lumiére single- 
plate photographic color process is again made the 
subject of an article. This time formulas are siven 
which the English reader can understand and use, 
G. H. Morrison contributes another installment of his 
interesting treatise on the development ef armored 
war vessels. In the present installment rame are 
treated. The cult of the cactus is the subject of an 
excellent article, admirably illustrated, by 8S. Leonard 
Bastin. The soil of the United States constitutes the 
one great inexhaustible natural resource of the coun- 
try. For that reason a paper by J. A. Bonsteel on the 
use and value of soil surveys should be read with in 
terest. At the last meeting of the American Associa- 
tion for the Advancement of Science, Prof, William 
North Rice read a paper on the tertiary mammals and 
the doctrine of evolution. A liberal abstract of ih 
paper is published. The progress of the new inéan 
descent lamps is summarized, 
The Mikkeisen Arctic Expedition 
The report that Capt. Mikkelsen had been lost dur 

ing an over-ice sledge dash to the north of Alaska has 

happily proved false. One of the objects of iis 

search was to find supposed land to the north of 

Alaska, but in this he has been unsueccessfu! 

Capt. Mikkelsen, who is a Dane, left Vancouver, 
B. C.,, in the “Duchess of Bedford,” the ship be- 
longing to the Anglo-American expedition, early 
last year. The ship has been lost or very badly 
damaged, but the expedition will coniinue its 
work of exploring Beaufort Sea, surveying the 
coast and making geological and ethnographical 
studies. 

It was Capt. Mikkelsen’s plan to saii hia ship 
into Bering Sea about August, and thence to gail 
down the Alaskan coast and establish 4 station on 
the west coast of British Columbia, for the coming 

winter. This summer, according to the plans, the 
“Duchess of Bedford” was to proceed hack through 
Bering Strait up the Siberian coast and leave the 
party with 140 days’ provisions to march west-north 
west in search of new land and to make soundings 





through ice cracks to ascertain the configuration of 
the sea’s bottom. 

That the expedition encountered many difficulties, 
being delayed in its voyage eastward from Bering 
Strait, and that Capt. Mikkelsen virtually abandoned 
hope of reaching the proposed winter quarters before 
being frozen in by the ice, are pretty near certain, 

His plans, however, provided for a stay in the Nerth 
of several years if necessary, and probably he wiil 
remain and winter there, 
>-e-s>  --- 

Death of Prof W. 0. Atwaier, 

Prof. Wilbur O. Atwater, head of the department 

of chemistry at Wesleyan University Middletown, 








Conn., died on September 22 after an Llness of two 
years 

Prof. Atwater was born in New York State in 1844, 
and was graduated from Wesleyan in 1865. me re 
ceived his doctor's degree from Yale in 1869, and 
afterward studied at Leipsic and Berlin. He was pro- 
fessor of chemistry at East Tennessee University and 
at the Maine State College before he came to Wesleyan. 
Prof. Atwater was director of the Office of Wxperi- 
ment Stations in the United States Department of 
Agriculture from 1888 to 1891. Since 1894 he had 
charge of the nutrition investigations of the United 
States Department of Agriculture, and in conjunction 
with Prof. Rosa, of the Bureau of Weights and Meas 
ures, he invented the Atwater-Rosa calorimeter, foi 
experiments on the metabolic changes going on in thé 
human body 

His work in proof of the food value of alcohol : 
caused much diseussion, Dr. Atwater was the author 
of numerous articles on physiological and agricultural 
chemistry. 

> +o-+ > 


It is eaid that Japan has ordered a battleship of 
18,000 tons to be built in Seotland. The feature oz 


her construction will be her great width of beam. 
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MANUFACTURE OF MECHANICAL RUBBER GOODS. 

Could Charles Goodyear, the father of the rubber 
industry, return to life and visit a modern rubber 
factory, it is safe to say that his astonishment would 
be expressed, not so much at the machinery used in 
the manufacture of rubber as at the materials used 
in the make-up of the rubber goods of our times 
Everyone knows that it is practically impossible to 
find a pure rubber article on the market in these 
days, and one often hears the rubber manufacturer 
urraitgned as a conscienceless defrauder. But let the 
public which stands in judgment on the manufac 
turer, stop to consider its own part in the case One 
concern informs us that it pays $1.40 per pound, 


wholesale, for crude Para rubber, and cents per 


pound for canvas, yet it makes up and sells rubber 
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RECLAIMED RUBBER, 

Scrap rubber, or rubber “shoddy” as it 1s called, is 
made up principally of worn-out boots and shoes, but 
includes every conceivable form of worn-out or dis- 
used rubber, ranging from old hose (the poorest 
grade) to the inner tubes of bicycle and automobile 
tires, which may be as high as 95 per cent pure rub- 
ber. The materia] is first ground very fine. It is then 
treated by what is known as the “mechanical” pro- 
cess for removing all foreign substances. This pro- 
cess consists of a series of magnets, sieves, and blow- 
ers, through which the material passes until every 
particle of metal and foreign matter is removed 

At the Mercer works, a special machine for this 
purpose has been devised. It consists of a standard 
type grinding machine of the largest design, compris- 

ing a pair of parallel 
rollers between which 






































the shoddy is fed 
One roller rotates 
more rapidly than the 
other, and hence a 
grinding action re 
sults, which grinds 
the shoddy. The 
ground shoddy drops 
onto a conveyor belt, 
and thence by means 
of an elevator is lifted 
up to inclined vibrat 
ing screens above the 
rollers. The finer 
particles are sifted 
out, and the coarser 
particles are auto- 
matically returned 
through the rolls and 
are reground From 
the grinding machine 











Rolling Uncured Rubber 
Into Sheets. 


hose for 25 cents per pound 
Problem Find the profit 
There is no method of adulter 
ating canvas, although to be 
sure it forms a_ relatively 


small part by weight of the 


hose. If any profit is to -e 
made, it must come out of the 
rubber, and the public which 


refuses to pay more than one- 


fifth as much for the finished 
product as the manufacturer 
does for the raw material 
should find no fault with the 
quality of goods it receives 
Were it not for the inven 
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pounding, except the addition of sulphur. However, it 
is the practice to add a certain amount of raw rubber 
and fillers to the shoddy before manufacturing it into 
new rubber goods. The standard compounding ingredi- 
ents which go to make up a “batch” of rubber are a 
quantity of rubber or shoddy, “whiting,” white lead, 
an oxide of zinc, with sulphur in proportions of 3% to 
10 per cent by weight, according to the character of 
rubber desired. The exact proportions of the ingredi- 
ents cannot be given, for they vary with different 
qualities of rubber. The Mercer Rubber Company 
alone makes use of over two hundred standard form 
ule. The materials used for coloring the rubber are, 
for white, zine oxide, lithopone, and white rubber; for 
red, crimson antimony, a red oxide; and for black, 
lead, litharge, etc. (white lead turns black when acted 
upon by sulphur). The batch is thoroughly mixed in 
a grinding machine, and is then ready to be molded 
or run in the desired form. As a preliminary it is 
rolled into sheets, which may be of’ any desired 
thickness. 
MANUFACTURE OF RUBBER HOSE. 

In the manufacture of rubber hose the sheets of 
unvuleanized rubber are cut into strips and fed into 
a tube-forming machine. This machine is somewhat 
similar in its action to the common household meat- 
chopping machine. A worm or screw conveyor feeds 
the material from the hopper to the tube-forming 
head. The latter is provided with an aperture of the 
required size, in which a core is centered. The ma- 
chine is sufficiently heated to maintain the rubber in 
a plastic condition, and in this state it is forced 
through the die, giving it the required gage, and is- 
sues from the machine in the form of a seamless tube 
strongly knit together, which is coiled in a spiral on a 
slowly-revolving table. The tube may be made in any 
length desired, because, owing to the soft, plastic char- 
acter of the rubber, each strip is pressed into the one 
ahead, and the hose issues without joints. For conven- 

ience in handling, the hose is usually cut into 50-foot 
lengths. In order that it may keep its shape while 
the canvas reinforcing layers are applied, it is 
mounted on a long iron rod which snugly fits into 
the hose. 

A rather ingenious method is used for lifting the 
hose onto the rod. One end of the rubber tube is 
slipped over the rod, aud the other end of the tube 
is then fitted onto the nozzle of a compressed air 
pipe. When the air is turned on it expands the 
tube slightly, and in leaking out around the rod 
forms a cushion of air on which the rod may be 
“floated” into the tube. This method acts as a test 
of the tube, as any imperfection would be developed 
at this stage of the manufacture. The rubber tube 
is now thoroughly coated with cement The roé, 
with its rubber jacket, is next placed in the wind- 
ing machine to receive the requisite layers of 
canvas. 

The canvas is coated with rubber in what is 











tion cf a process for reclaim 
ing old rubber, the lot of the 
manufacturer would be a hard 
one. Fortunately for him, he 
is not dependent upon the forests of Brazil or Cen 
tral America for the precious gum. Rubber has been 


imported into this country for nearly a century, and 
since the material is proof against all ordinary de- 
teriorating influences, it follows that the country is 
stocked with a large supply of the material, in scrap 
form, te be sure, but rubber nevertheless, and capable 
of being reclaimed by a simple process and remanu- 
factured into new goods 

Rubber in its raw, unvulcanized state becomes soft 
and plastic when heated at a moderate temperature, 
while ecld renders it quite stubborn and hard. The 
vulcanizing process consists in adding to the gum a 
certain proportion of sulphur which, when mechani 
cally combined with the rubber and then subjected 
to heat, gives it a permanent character which is un 
affected by variations in temperature. The material 
may be made hard or soft as desired, according to the 
quantity of sulphur which is added to it. While the 
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phur remains in combination with the rubber, the 
laiter cannot be worked over and remolded into rew 
goods. The devulcanizing, or reclaiming process, con 
sists then in extracting or nullifying the sulphur, and 
thus reducing the rubber to its original workable 
state There are several reclaiming processes in 
common use, and they form a most important part 
of the rubber industry 

The following describes the reclaiming process, and 
also the manufacturing methods employed at the Mer 
cer Rubber Company's plant at Hamilton Square, New 
Jersey, one of the ploneer mills for the manufacture 
of mechanical rubber goods. 


Making Tubes by Forcing Plastic Rubber 
Through a Die, 






the shoddy issues in a 
fine, clean powder 

The ground shoddy is 
then mixed with certain 
compounds, which com- 
bine with and carry off 
the sulphur in the 
shoddy when the latter 
is subjected to heat. It 
is necessary to have a 
special mixing machine 











to thoroughly combine 
all the ingredients and 
secure a uniform mix 
ture, on which the re 
claiming process de- 
pends. The shoddy is now taken from the mixer, and 
is placed in pans ready to be devulcanized. This is 
done in a large steam cylinder, in which several tons 
of the shoddy are run at a time. The cylinder is 
admitted therein to raise the 
320 deg. Fah. This temperature 
is maintained for about twenty-four hours, by which 
time the sulphur is entirely extracted, and the shoddy 
emerges as an inert, plastic substance. It is then 
dried, after which it again passes through a grinding 
machine, so as to reduce it to a form in which it can 
be readily mixed with the various compounds which 
go to make up a “batch” of rubber. To be sure, the 
shoddy contains not only pure rubber giim, but also 
the compounds of a previous mixture, and it could be 
formed into various articles without further com- 


sealed, and steam is 





temperature to about 


The Hose Room. Applying the Canvas Strip and Rubber Cover to the 


Rubber Tube. 


MANUFACTURE OF MECHANICAL RUBBER GOODS. 


known as a “frictioning’” machine. This operates 
on the same principle as the grinding machine. It 
consists of three rolls, the center roll carrying a bank 
or coating of rubber, which is kept in a soft, sticky 
state by means of a moderate degree of heat. The 
canvas is passed between this roller and the bottom 
roller, and the roll carrying the rubber revolving at 
a higher speed than the bottom roller grinds and 
drives the soft gum through the pores of the canvas, 
leaving a thin layer which adheres to the cloth. The 
upper roller serves to keep smooth the rubber coating 
on the central roller. In this manner the canvas is 
coated first on one side, and then on the other, after 
which it is taken to the cutting table. In order to 
preserve the flexibility of the hose, the canvas must 
be applied on the bias. At the cutting table it is cut 




















OcTOBER 5, 1907. 


diamond-shaped pieces, which are cemented 


into 
together to make a bias strip. The size and num- 
ber of layers required in the hose determine the 


width of the canvas strip. 

The bias strip is now applied to the tube, which 
is mounted upon the winding machine. This ma- 
consists of three long rolls adapted to 
engage the tube throughout its length on three 
sides An edge of the canvas strip is inserted 
between the rolls against the tube. To the oppo- 
of the canvas a covering strip of rubber 
On this strip the brand of the hose 
is stamped. In one of the illustrations a white 
covering strip is shown attached to the canvas and 
ready to be rolled onto the hose. When all is in 
readiness the rolls are set in motion, revolving 
the tube, and thus winding on the canvas and 
cover. The covered tube is now put in a wrapping 
lathe to receive a wrapping of linen before it is 
cured or vulcanized. It should be remembered 
that although the sulphur has been thoroughly mixed 
into the rubber, the mixture is merely a mechanical 
one, and the necessary chemical combination does not 
take place until the mixture is subjected to heat. The 
tube. still mounted on its iron core, is therefore placed 
in a long cylinder and subjected to steam heat and 
The linen wrapping prevents the hose from 
swelling and becoming distorted during the vulcan- 
izing process. In this cylinder the tube remains from 
twenty minutes to an hour, according to the quality of 
the rubber. If the material should remain in the vul- 
eanizer too long, it would become over-vulcanized and 
lose its vitality. After the hose is thoroughly vulcan- 
ized the linen is stripped off, and it is again inflated 
by compressed air to permit removal of the iron rod, 
The foregoing description of the manufacture of hose 
refers to garden hose and conducting hose generally. 
Fire hose, air brake hose, and other specification hose 
are made in substantially the same manner, except 
that the tubes or inner linings are hand made of at 
three calenders or layers of 


chine 


site edge 


is cemented. 


pressure. 
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Diagram Showing Lateral Displacement of Tile-Cut- 
ting Knife Whereby Both Sides of a Tile Are 
Cat With Same Knife, 
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are entirely automatic, run at a very high rate of 
speed, reducing the cost of cutting to a minimum, 
which enables the manufacturer to offer a better 
quality product to-day, even in the face of much 
higher prices for raw materials. 
INTERLOCKING RUBBER TILING 
An important part of the mechanical rubber 
industry is the manufacture of interlocking tile 
floorings. Heretofore it has been the practice in 
making the tiles to cut them into shape, and then 
vulcanize them separately in molds. A different 
process is followed by the Mercer Company. Th: 
rubber is made up into sheets, which are rolled 
to gage, and then vulcanized in a large hydraulic 
press, where the material is subjected to preseure 
which may run up as high as 3,000 pounds per 
square inch, securing a uniform density and 
thickness of rubber. Out of this thick rubber 
sheet the tiles are cut by an ingenious machine, 
which is fully protected by patents. Ags shown in 
the photograph, the tile is of the double-anchor type. 
With the exception of the border stripe, all the tiles 
are identically of the same shape. It is interesting 
to note that this form of tile is cut out by a single 
knife, which first cuts one side and then the other of 
the tiles. The form of the knife is indicated by fuli 
lines in the diagram. After the rubber sheet is cut 
along this line, the knife is moved laterally while the 
strip is fed forward, and the next cut is then made 
along the broken line. The successive cuts are thus 
diagonally displaced with respect to each other, and 
owing to the peculiar form of the tile, this displace- 
ment permits both sides of the tiles to be cut with 
the same knife. In making up a mat different colors 
of tiles are used, and arranged in artistic and geo- 
metrical designs. 
RUBBER PACKING. , 
In the making of rubber goods such as steam hose 
and packings which, in use, are to be subjected to hich 
pressure and heat, the compound must be such that 
it will not be subject. to over-vulcan- 
ization. As stated above, if un- 





rubber, instead of being run from a 
tubing machine. hose are 
all finished by hand, and carefully 
tested at every stage of the process 


These 


of manufacture. 
FRUIT JAR RINGS, 

Closely associated with the mak- 
ing of rubber hose is the manufac- 
ture of rubber jar rings; for, con- 
trary to the generally prevailing 
opinion, the rings are net stamped 
rubber, but are cut 
from This is a 
much more economical process of 
manufacture, as it entails no loss 
in waste cuttings. The material 
is made into tubes on a tube ma- 
chine of the same type as that used 
in the The 
tubes are vulcanized, and are placed 
on a mandrel and mounted in a 
lathe. The rings are then cut off 
by an automatic mechanism, which 
alternately presses a sharp knife 
against the rapidly-revolving rub- 
ber tube, and, between cuts, feeds 
the knife laterally a distance de- 
pending upon the desired thickness 


out of sheet 


rubber tubing. 


manufacture of hose. 








cured rubber be left in a yulcanizer 
too long, it is apt to be over-vulcarn 
ized. For this reason certain in- 
gredients are mixed into the batch 
which serve to absorb all excess of 
sulphur in the composition, so that 
when in service the packing is 
heated by steam, the vulcanizing 
process will not continue. The 
manufacture of steam packings is 
receiving a great deal of attention 
in these days, owing toe the in- 
creased use of high-pressure and 
superheated steam. One of the re 
cent forms of packing made by the 
Mercer Company, and designed for 
the most severe service, {s a com- 
bination of the waterproofing quall- 
ties of rubber, the heat insulating 
and resisting qualities of asbestos, 
and the tensile strength of brass 
wire. A woven cloth made of brass 
wire wrapped in asbestos is coated 
with pure rubber gum. The rubber 
is placed on both sides of the cloth, 
and then pressed into the asbestos 
by means of hydraulic pressure. A 
principal objection to asbestos fer 








of the rings, which is governed b) 
a ratchet. These lathes, as they 


Automatic Lathes for Cutting Fruit-Jar Rings From Rubber Tubes. 


steam packings is that it is disinte- 
































Hydraulic Double-Deck High-Pressure Press, 80 Feet Long by 50 Inches Wide, Exerting 


Pressure of 3,000 Pounds Per Square Inch. 


MANUFACTURE OF MECHANICAL RUBBER GOODS. 


Folding Rubber-Coated Duck Strips to Form 


Belts. 
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zg! ' moisture. The rubber coating, however 
eep out the moisture, and the brass wire in 
t) king prevents blowout 
Anoth team packing designed for permanent 
jou mM prise i mixture of rubber and graphite 
The material ! t on the market in its unvulcanized 
stat ut it contains the requisite amount of sulphur 
o that wher t in place it is automatically vulcan 
ized in the int by the heat of the steam. The mate 
lal « is mold itself to the joint, and will take up 
I inevenn in the surfaces with which it contacts, 
but when once it is set it will retain its shape 
un il d 
RUBBER BELTS 
The term “mechanical rubbers” is quite a broad one 
and covers a eat variety of subjects, with which we 
cannot dea! in these limited columns We have en 
deavored to describe only such of the principal 
branches of manufacture as possess particular interest 
and noveity But before closing, mention should be 
made of the vubber belting industry. The belting is 
made of cotton duck, coated with pure Para rubber 


frictioning machine in the 
The duc kK 


The duck is coated in a 


same way as is the canvas used in hose 


strips are assembled in as many plies as may be 
desired rhe strips are rolled together in this form, 
und are then vulcanized. Rubber belting has the 


economical, and if 
used will last a Aside from this, it may be 
where leather belting would not be suit- 
it is not affected by heat or cold, and will 


advantage of being very properly 


long time 
ueed in places 
able, because 


not swell in damp weather 


o 2+ere  —————— 
Racing Carnival of the Motor Boat Club of America. 
The International World’s Motor Boat Champion- 


hip was won last week by J. F. Anderson's “Irene” 


over a 30-mile course on the Hud- 
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THE NEW PHOTOGRAPHIC MERIDIAN TELESCOPE OF 
THE PARIS OBSERVATORY, 


BY JACQUES BOYER, 
The instrument for the determination of right ascen- 
sions which is shown in the accompanying photograph 
aris Observatory by Profs. 
was designed by Prof. Lipp- 
and is based on the fol- 


has been installed in the 
Mascart and Ebert. It 
mann, constructed by Gautier, 
lowing principle: 

If a collimator is directed in the plane of the meri- 
dian and a cylindrical mirror, with its axis normal to 
that placed in front of the the rays 
which emanate from the illuminated slit at 
the other end of the collimator will be spread out by 
the mirror into a plane sheet, which will intersect the 
celestial sphere in a meridian circle. If these rays 
fall on the object glass of a telescope, visual or photo- 
which simultaneously receives light from stars, 
formed in the focal 


plane, is lens, 


vertical 


graphic, 
the images of the latter will be 
plane, together with a line which represents the image 
of the great circle of the heavens (the circle of refer- 
ence) traced by the luminous sheet reflected from the 
cylindrical mirror. For convenience the eyepiece of 
the visual telescope is placed at the side of the tube 
and the rays coming from the objective are reflected 
into it by a mirror. = 

The telescope is mounted equatorially in order to 
permit long photographic exposures to be made. The 
inches. The slit 
instantaneous 


diameter of the object glass is 6.3 
of the collimator is provided 
shutter which is opened and immediately closed once a 
The theoretical fleld of view of 


stars of 


with an 


minute by clockwork. 
the instrument comprises 180 
the 9th magnitude can be photographed with an ex- 
posure of 12 minutes. 

The plates show, in addition to stellar images, a 


degrees and 
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at regular intervals of any desired number of seconds, 

With these improvements the new apparatus may be 
expected to give rapid and accurate determinations of 
the right ascensions of the heavenly bodies. 


<2 
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THE OUTLOOK TOWER OF BEINN BHREAGH, THE 
FIRST IRON STRUCTURE BUILT OF TETRAHEDRAL 
CELLS. 

BY T. W. BALDWIN. 

An experimental structure embodying several new 
and interesting features of construction has recently 
been buil* by Dr. A. G. Bell at his summer home in 

Cape Breton. 

From the general appearance down to the minutest 
details its construction is a departure from ordinary 
engineering practice. 

Perched up on the top of a hill some 500 feet above 
the Bras d’Or Lakes, it looks like a huge camera tripod, 
but in reality is a lookout tower about 70 feet in height, 
made to demonstrate the tetrahedral principle applied 
to large structures. 

Dr. Bell has used the tetrahedral principle in the 
construction of his man-lifting kites for some time, 
finding that it gives a perfectly braced structure of 
great strength and lightness. It occurred to Dr. Bell 
that this system might be used to advantage in engi- 
neering work on a large scale, and this tower is the 
first iron structure built on this principle. 

The unit cell, which is the basis of the whole tetra- 
hedral system, is the framework or outline of a solid 
having four sides, as the word tetrahedron implies. 
The solution of an old trick of making four triangles 
out of six matches may serve to impress the idea on 
the minds of some. This is an impossibility if the 
attempt be made to get them all in one plane, but the 
moment it occurs to one to make a triangle first and 
then-a tripod of the three other 
above, it is very simple indeed. 








races of 
America, 


carnival 
Club of 


ran thrice over the 


son during the 
the Motor Boat 


The contestants 


ten-mile ourse which was meas 
ured from the club stution at 108th 
Street, up the river to Fort Wash 


down to 64th Street, 
again to the club qvuar- 


ington Point 


and bach 
ters In the race on Wednesday 


EK. J. Schroeder's “Dixi which 


was twice winner of the internation- 


al championship and also winner of 
the Harmsworth cup off the English 
Channe! was expected to beat its 
competitor, the “Den,” owned by J 


H. Hoadley. In this race the “Irene” 


compete, as it had been 








yr yy The resultant structure, if the 
' sticks are fastened at the four cor- 
ners, gives a regular tetrahedral 
cell, which is the unit of construc- 
tion analogous to the brick in ordi- 
nary building. This miniature 
truss, made of four triangles in 
different planes, gives a framework 
of wonderful stiffness and strength. 
It also lends itself easily to com- 
binations having the same good 
qualities to a remarkable extent. 
Utilizing this principle, the cells 
used in the tower were made of 
ordinary %-inch galvanized iron 
piping, secured at the four junction 
points by cast-iron corner pieces, 
into which they screwed. The pip 
ing was cut into lengths of 44% 
inches, allowing % of an inch 
thread in each casting, when the 
cell measured exactly 48 inches 
from tip to tip of the castings. One 
of these cells was subjected to a 
compressional strain of 4,000 pounds 
without showing the least sign of 
failure. 











too badly battered by Tuesday's 

storm The result of the race was 

that tl Dixie had to drop out 

owing to carbureter trouble, and 

the “Den” finished alone in 1 hour, 

15 m ites, and > seconds In the 

econd race of the series the “Den” 

declined te compete and the 

Irene won from the Dixie” in 1 

hour 15 minutes, and 7 seconds 

In the finals the Dixie was un 
able to race owing to a cracked cy 

linder, and the Irene” beat the 

Den by nearly four minutes The time of the 
Irene was 1 hour 15 minutes, and 56 seconds, 
while that of the Den was 1 hour 19 min 
utes, and 47 seconds. Immediately before the Inter- 
national World's Championship Race was run the 
“Den” and H. N. Baruch’s “Skedaddle” competed for 
the One Nautical Mile Championship (flying start). 
In this race, the boats ran a mile three times up- 


stream and thrice downstream, and the average speed 


was counted. The Den” won with an average cf 
25.622 knots, or 29.504 miles per hour. The average 
of the “Skedaddle” was 23.334 knots, equivalent to 


The contest for the National Motor Boat 


Skedaddl« 


26.1 mile 
Championship was won by the which re 
The Interstate 
was captured by C. J. Swain’s “Sparrow.” 
—_<@><- 6 — OO 


tains the title and cup Champion- 


ship 


Falton Day at Jamestown, 

On September 23 a Robert Fulton 
held at the Jamestown Exposition. A spectacular fea 
celebration was a typical representation of 
inventions of Robert Fulton meant to the 
It was the assembling in Hampton Roads just 
off the exposition grounds of every sort of craft pro- 


pelled t am 


23 celebration was 
ture of the 
what th 


world 


i + Oo 

While th Italian Lloyds transatlantic steamer 
“Prine Yolande 12,000 tons, the largest emigrant 
ship ever beilt In Italy, was being launched, on Sep- 
tember 21, at Ri rigoso, near Spezia, she heelea over 

d hed tr ! ea on her side and sank. A num- 
ber of wo ner ests who were on board were 
avea 1 ] va upposed © have been too 
steep, and before the vessel floated her portholes 
plunged under water 
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number of black lines which are the photographic im- 
pressions made by the luminous meridian plane of ref- 
erence at intervals of one minute. The right ascen- 
sions of the stars can be computed from the distances 
between their disks and the black lines, the clock time 
being given by the positions of the images of standard 
The distances are measured with a micrometer 
and the right ascensions are to 1/1) of a 
second of arc. About thirty stars are photographed on 
each plate. Because of the unsteadiness of automatic 
electric lamps the slit is illuminated by an electric 
arc which is regulated by hand, and the telescope is 
shielded from all reflected and extraneous light. 

The formulas which are used in reducing eye obser- 
vations are also employed in this photographic method, 
in which many data, free from personal error, are 
obtained in a few minutes. In the photographic de- 
termination of stellar co-ordinates it has hitherto been 
necessary to refer images of faint stars to images of 
brighter stars on the same plate and then to connect 
these brighter stars with standard stars by eye obser- 
the simul- 


stars. 
obtained 


vation. Hence it was necessary to know 
taneous indications of three independent instruments 
the photographic telescope, the reticle telescope, and 
the clock—which in the new method are replaced by a 
single apparatus. 
Mascart Ebert are now endeavoring to 
improvements their prelimi- 
nary experiments. In particular, they propose to in- 
crease both the length and the diameter of the colli- 
mator, to time of the driving 
clock in order to be able to increase the exposure, to 
devise means of photographing more southerly 
and determining the nadir, and to modify the circuit 
breaker so that the opening of the slit may be made 


Profs. and 


introduce suggested by 


prolong the running 


zones 


The tower, which is composed of 
260 of these cells, rises to a ver- 
tical height of about 70 feet above the ground. it 
rests on three concrete foundations, which go down 
to bedrock. A glance at these widely separated points 
of support (72 feet apart in the form of a triangle) 
at once suggests several questions as to the method 
of erecting the large tripod structure above them, and 
herein lies a distinct and useful feature of the tetra- 
hedral system. Employing ordinary methods, its erec- 
tion would have been very expensive, necessitating an 
immense amount of staging and falsework; but upon 
the cellular system of construction it was very simple, 
ana no staging or falsework of any kind whatsoever 
was required. Practically all the work was done on 
the ground, the workmen having all the advantages 
of terra firma until the last section was completed. 

The plan of erection was a simple one. The leg 
containing the stair and one of the other legs were 
first built along the ground, forming a large V. In 
this position the foot of each leg was securely fas- 
tened by a hinge to its foundatién; the hinge forming 
an axis, about which it was free to turn if raised at 
the junction of the two legs (which corresponds to the 
point of the V, and was directly above the third foun- 
dation). 

A system of jack screws was used to do this, and 
the third leg was built up section by section. For con- 
venience and safety during this operation, an arrange- 
ment like a gallows was made, to support the struc- 
ture while the next section was being bolted on. 

It consisted of four braced uprights of stout timber 
with a cross beam between them. Most of the weight 
of the structure during a lift was taken upon this 
cross beam, under which two large jack screws were 
operated. When the structure had been lifted four 
feet (the length of one cell) all the weight was taken 
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on the cross beam until the next sec 
was firmly bolted in place, which 
took about four minutes to do on an 
a ige The whole weight on the 
third leg (always roughly equal to one 
third of the completed tower) was 
then allowed to rest on the newly-edded 
section, the cross beam withdrawn from 
the section above and reinserted be 
low This operation was repeated un- 
til after a succession of lifts the third 
leg had its full complement of cells, 
and the tower was in its final position. 
No real difficulty was experienced in 
carrying out this plan, and the last 
section came to within a fraction of an 
inch of its assigned position on the 
foundation The tower was forma!! 
opened August 31 
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Tetrahedral Units from Which Tower Was Built. 


to the support afforded to the compres 
sion members every four feet through- 
out their length. A very long through 
member may thus be safely treated as 
a comparatively short post 

Third. The inspection or even com 
plete renewal of such a_ structure 
could be easily accomplished, as no 
one member is indispensable to its sup 
port. 

Fourth. The material can be very 
rapidly assembled, offering special ad 
vantage for temporary structures of 
various kinds 

Fifth. The method of constructien 
reduces the amount of falsework. and 
in some cases would eliminate tts us 
altogethe Sixth A very = § smal! 


amount of skilled 








last 

In an article like 
like this it is impos- 
sible to go very fully 
into the details of 
the system and its 
possible applications, 
but it may be well 
to point out a few of 
its best features. 

First. The rigidity 
of the structure was 
remarkable This 
was well demon- 
strated by testing 
the two legs which 
were built along the 
ground as a beam. In 
a position very 
slightly inclined to 
the horizontal, 72 
feet between sup- 
ports, the structure 
only showed a deflec- 
tion of about *% of 
an inch 

Second. The whole 
tower is less than 
five tons in weight, 


and is surprising); 











































labor is necessary 
for good wark 

These potnts ap 
pear to be some of 
the chief ones which 
make the application 
of the tetrahedral 
principle of construc 
tion to engineering 
work on & large scale 
well worth the con 
sideration of all in 
terested in the sub 
ject 
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It is the opinion of 
Albert M. Reese, of 
Syracuse University, 
whose pamphlet on 
the breeding habits 
of the Florida alii 
gator M 
published by the 


as recently 





Smithsonian I[nstitu- 
tion, that so long as 
the Everglades and 
the Okefenokee 
swamp remain up 
drained, the alligator 


is not in the slight 











ong for the ma- 
terial employed, due 









est danger of hs 


The Opening. Dr. Bell Addressing the Visitors. ng extinct, 











_———— 
Supporting the Tower on the Cressbeam While a Section of the Third Leg 
Is Being Placed in Position 

















The Tower in Course of Erection, Showing the Members 
Half Way Up. 
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Two Legs Completed on the Ground Ready for Lifting. 


The Completed Tower, from a Photograph Taken on September 2 
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COOKING UTENSIL FOR CAMPERS. 


A rece? nvention provides a simple cooking uten 
sil adapted rticularly for the use of campers or 
other employing an open fire although it will be 
found useful fo ooking on stoves as well It com- 








COOKING UTENSIL FOR CAMPERS. 


prises removably hinged to 


opposite 


pan sections 


gether, and forming a closed receptacle In cooking 


over an open fire this closed form of utensil is neces 


sary to prevent ashes, cinders, and the like from en 


tering the utensil and contaminating the food, and 


at the same time it facilitates the turning of the food, 

it is merely necessary to turn the pan in order to 
apply the heat to opposite sides of the food within the 
utensil. In order that the utensil may be packed fot 
trangportation, the handles are so attached that they 
may be folded within the pans. In the illustration we 
show the two pans, A and B, respectively provided 


sections C and D hinged thereto. These 
form, but 
from the 


provided, each formed 


with hand 


sections are of tubular square in 


handie 


cross section, and taper outwardly pans 


Handle extensions F and & are 


tapered head adapted to snugly fit into the 


and D The pan B is formed with 


with a 


handles 0 a recessed 


rim in which the rim of the pan A is received. The 
pans are hinged together by means of a hook G@ on the 
pan A, which is adapted to engage an eye H on the 


pan #2. In use the pans are held together by a catch 
If the operator desires to examine the 


to raise the 


oa the handles 
food in the 


handle extension F t 


utensil, it is merely necessary 
» disengage this catch, and then 
indicated by dotted 
One of our views shows the utensil in its folded 
it will be noted that the extensions F 
and the handles C and D have 
Charles A. Vogler, 
this 


force the pan up to the position 
lines 
position and 
BE have been rerhoved 
been folded inside of the pans. Mr 
Wash., has received a 
improved cooking utensil. 
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IMPROVED TRACK-LAYING MACHINE. 

We illustrate herewith a machine adapted to be used 
the operations and en 


of Baker just patent on 


in laying tracks, to expedite 


bling the work to be done by a smaller number of 
The machine is mounted on a flat car. At the 


and 


inen 
forward end of the car is a gallows frame A, 
front end of the car platform are two 
The boom B is 


Both of the 


hinged to the 


booms, B and C preferably longer 


than the boom ( booms are supported 


by cables running over frame A At one side of the 
in which the rails are guided to the 


At the opposite 


car ie a channel / 
front. of the 


side of the car 


machine in laying them 
is a similar channel G, which serves as 


a guide for bringing ties forwardly in laying them 


The tie channel extends to a great distance ahead of 


the car, and is supported by guy wires, which pass 
PI . | 
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gallows frame and are secured 
to the rear of the car platform. In front of the rail 
channel F is a dolly 2#, consisting of an upright post 
connected by braces with the forward end of the car, 
and by an inclined brace to one of the guy wires of 
the tie train G. At the lower end of the post Z isa 
roller adapted to support the rails when they are run 
channel F. In operation, after a 
number of ties have been laid, a rail is run 
and seized by the grapple of one of 
the hoisting cables. These cables run from the booms 
over a pair of pulleys in the gallows frame, and are 
pair of compressed air 


over pulleys on the 


out from the guy 
sufficient 
out on the dolly 


to the pistons of a 


attached 


cylinders D. By relieving the press- 
ure in the proper cylinder the rail 
may be lowered to the track, and 


alinement by the 
having 


into correct 
workmen The 
booms of unequal length is to provide 
for laying the rails in staggered ar- 
rangement, that is, so that the oppo- 
site rails of the track will break joints. 
The compressed air cylinders D are 
supplied from a tank H, in which a 
pressure is maintained by a compress- 
or mounted on the car. Provision is 
made for folding down the gallows 
frame against an upright J when the 
iy machine is not in operation. A pat- 
this track-laying machine has 
granted to Messrs. W. M. Sax- 

ton, P. J. Henselwood Oe 
Johnson, Box 486, Portage la Prairie, Manitoba, Canada. 


moved 
purpose of 


ook" 


o ent on 


been 
and 
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From the nature of its work, it is generally neces- 
sary to make use of a coping saw in very close quarters, 
finds that he must frequently re- 
during the progress of the work 
An improvement 


bearing feature, 


workman 

blade 
and replace it in different 
recently made in this tool has a ball 
by which it is possible to turn the saw blade at any 
it in this position without taking 


and the 
move the saw 
positions, 


angle, and to secure 
it from its fastenings 


‘ en 
LADDER FOR USE ON UNEVEN GROUND. 

Pictured in the accompanying engraving is a ladder 
adapted particularly for use in picking fruit from trees. 
To this end the base of the ladder is so arranged that 
it will support the ladder in upright position irrespec- 
inclination or the ground 
and the upper end of the ladder 
be supported in a crotch 
such an 


tive of the unevenness of 


on which it stands 
that it may 
limb 
ordinary ladder could not be 
One of the side bars A of the lad- 
der is formed with an auxiliary member B slidably 
connected thereto A bolt at the lower end of the 
member B engages a slot D in a base member C, to 
which the other A is pivotally secured. The 
member B is held against the adjacent side bar A by 
Pivoted to the upper 


is so arranged 


tree, or against a extending at 


that the 


of a 
angle safely 


supported thereon 


side bar 


means of a pair of straps Z£. 
strap Z is a latch F, adapted to engage the teeth of a 
secured on the member B. The latch is nor- 


pressed into engagement with the ratchet by a 


ratchet 
mally 

flat spring, and serves to hold the member B at the 
desired adjustment. The side bars A, at the upper end 
of the ladder, are bent together and held by a bolt G, 
which preferably considerable extent 
each side of the ladder, and is provided with rounds. 
At the extreme upper end of the ladder is a pointed 
metal plate H, which in use is adapted to be hooked 
limb, to prevent the ladder from slipping off 
when the worker mounts 


projects to a 


over a 
should the limb bend away 


the ladder. It will be evident that by this construc- 
tion the ladder may be supported in a vertical posi- 
tion, at any time, irrespective of the unevenness of 


the ground. Furthermore, as the supporting parts of 
the base member C are greater in area than the ends 
of the side bars, the ladder does not readily sink into 
and the great length of the 
the ladder being 


muddy ground 


lessens the liability of 


soft and 


base member! 
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tipped to one side. A modified construction of the 
device for adjusting the member B is shown in Figs, 
4 and 5. On the side bar A is a plate L, provided with 
perforations which are adapted to be engaged by a pin, 
supported in an extension J of the upper strap EZ. A 





LADDER FOR USE ON UNEVEN GROUND. 


handle K carries the pin, which is normally pressed 
by a coil spring into engagement with the perforations. 
A patent on this improved ladder has been granted ta 
Mr. Hibbard H. Thomsen, of Lawrence, Kan. 
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IMPROVED LEVELING ROD. 

The accompanying engraving illustrates an improved 
The rod is so designed that 


surveyor’s leveling rod. 
it is possible easily to take readings, throigh a level, 
to the small fractional part of a dimension, and ac- 
complish this directly without referring to the unit 
marks on the rod below or reading, and 
without undue straining of the eyes. This result is 
obtained by covering the rod with graduations on all 


above the 


sides, the graduations of each succeeding side of the 
rod differing by a fraction of a unit, which gives the 
graduations a trend and provides 
sufficient space for marking the 
In carrying out the 
employed, which forms the lower portion of the rod. 
section 


spiral thereabout, 
figures in large 


hollow 


type. 
invention, a casing A is 


This casing is substantially square in cross 
but with the corners diagonally cut away to form an 
eight-sided figure. Beads D serve to separate the ad- 
jacent faces of the casing Within the casing is a 
second casing B, similar in form to the casing A, and 
provided with beads C, which serve the double purpose 
of separating the sides of casing B and acting as bear- 
ing surfaces, which fit against th interior of the cas- 
ing A. The casing B may be filled vith a wooden core, 
as indicated in the engraving, or iit may serve to con- 
tain still another casing of similar f ~m, if so desired 
On the casing A, at one of the flattened corners, a lug 
D is provided through which a set screw EZ is threaded. 
The set screw bears against the inner casing B, and 
serves to hold the latter at any desired adjustment 
with respect to the easing A. The principal feature 
of the invention lies in the method of applying the 
graduations to the faces of the casings. This is clear- 
ly shown in the illustration. The numbers are placed 
only on the four broad faces of the casings, while the 
narrower corner faces serve to indicate intermediate 
The spaces between the different dimen- 
sions on the rod are preferably made in alternately 
different colors, so that they may readily be distin- 
guished. The graduations on the corner faces of the 
rod may be subdivided, as indicated in the illustration. 
A patent on this improved leveling rod has been se 
Federico Wulff, of Torreon, Coahuila 


graduations. 


cured by Mr. 
Mexico. 
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- RECENTLY PATENTED INVENTIONS, 


Pertaining to Apparel, 


COLLAR-SUPPORT FOR SOFT SHIRTS.— 
H. R. PARKER, Ashland, Pa The invention re- 
lates to shirts, and especially to soft shirts. 
Collars of this kind have a tendency to sag 
or fold at the front and present an unsightly 
appearance. The inventor overcomes this ob- 
jection so that a collar, though soft, will re- 
tain its form. 

HAT-PIN.—E. M. Buiocn, Sag Harbor, N. Y. 
The object of this invention, which refers 
to improvements in pins, and more partic 
ularly to hat pins, scarf pins, and the like, 
is to provide means for engaging with the pin 
body adjacent the point thereof for holding the 
pin. in place and preventing its accidental dis- 
placement, and means also serving as a pro- 
tection to the point of the pin. 

FOOT-SUPPORTER.—F. F. Weprekinp, San 
Francisco, Cal. A form or shape is provided 
in this case for what is known as flat feet, 
which will be light and perfectly shaped to 
the foot, and adapted to be worn in the shoe. 
The form will maintain its shape and will 
fit up well around the heel and sides of the 
foot, extending to the ball thereof, the device 
extending higher up at the inner instep sec- 
tion than at any other point so as to pro 
vide the most support thereat 

DRESS-SKIRT MARKER.—C. Knorr, New 
York, N. Y. In this patent the invention has 
reference to improvements in devices for use 
in marking around the lower portion of a 
dress skirt to indicate the proper length or 
t_e like, the object being to provide a device 
for the purpose that will be simple in con 
struction and by means of which the marking 
may be accurately made 

REEL AND DISPLAY DEVICE FOR 
VEILINGS, LACES, AND LIKE FABRICS 


J. WINEBURGH and A. WiNnesurGH, New York, 








N. Y., and F. B. Ivy, Essex Fells, N. Y 
The object of the improvement is to provide 
a reel and display device for veilings, laces, 
and like materials, and arranged to hold the 
fabric properly reeled and a portion thereof 
displayed over a representation, such as thi 
face of a woman, to effectually indicate thi 
merits of the fabric when in actual use. 

GARMENT SUPPORTER Kate Conry, 
New York, N. Y This invention relates to 
garment supporters, and is designed to provide 
mear idapted to be attached to the front 
and side of a corset, to support hoisery with 
out njury to the thereof, to brace 
the | of the wear ind to exert a down- 
ward pull on the corset without discomfort te 
the wearer, 


Electrical Devices, 


GALVANOMETER.—4J Ricnarp, 25 Rue 





Mélingue, Paris, France. The improvements in 
this case increase sensitiveness of the appara- 
tus by increasing the value of the couple pro 
ducing rotation, that is to say, by enabling 
the electromagnetic field produced by the cur 
rent to act with a constant and maximum ir 
tensity on the stationary magnetic field, and 
they also permit the use of a lever-arm longer 
than those in the forms heretofore known. This 
is obtained by moving, in an uniform mag 
netic field, two of the sides of & galvanometer 
coil of which all parts are eccentric to the 
axis of rotation, so as to increase the sta- 
bility of the moving system. 
Of Interest to Farmers, 

GANG-PLOW.—A. THomMpson and G. P. 
LABERE Salem, Ore The invention is par 
ticularly useful in connection with gang plows 
drawn by means of traction engines and the 
like. One object is to provide a plow having 
a plurality of plow shares for the purpose of 
plowing a number of furrows simultaneously, 
and having means for automatically raising 
the plows from contact with the ground when 


necessary. 


DRAFT ATTACHMENT J. J. Maaginn and 
A. E. Cary, Greely, Neb The improvement 
is in draft appliances or attachments for 
plows and harvesters subjected to side draft 
The entire attachment may be easily attached 
to any harvester pole or tongue In applying 
the attachment to the tongue of a grain binder, 
or the beam of a plow, devices are employed 
comprising bifurcated clips, and a horizontal 
bar or clevis, the latter being bolted to the 
above beam and the clips embracing its ends 

BAND-CUTTER AND FEEDER.—C. Cunris- 


TIANSEN, Crookston, Minn This improvement 
relates to threshing machines, and more par- 
ticularly to the mechanism for carrying the 
bundles of grain to the band cutter as they 
are fed into the machine, and the object is to 
provide a carrier which may be very quickly 
and rigidly secured in place when it is de 
sired to employ the same during the operation 
of the machine. 


Of General Interest, 


EXPANDED RECEPTACLE.—O. F. Ercu- 
BERG, New York, N. Y Mr. Bichberg’s in- 
vention is an improvement in vessels or 
receptacles formed by expanding from a 
Slitted sheet In carrying it out he employs 
4 circular blank or the blank may be other 
wise shaped according to the design of the 
Vessel to be produced. The body of the vessel 
is thus cut out of a single plate of material 


and expanded to desired shape and after it is 
Shaped, reinforced and supported to braces. 


SAW-SET.—T. w. Cross, Everett, Wash. 


} 
} 


| moistened, 





This saw-set comprises a vertical frame hav-| ticularly to means whereby two different 


ing an anvil on its front side, a horizontal 
forked frame which is adjustable horizontally 
on said frame, and means for adjusting and 
clamping it as required, a rotary cam jour- | 
naled in the horizontal frame in a plane} 
below the top portion of the anvil and a| 
vertically adjustable tooth gage arranged in 


the horizontal frame and above the anvil. 
LABEL-MOISTENER. —H. G. 
New York, N. Y. The principal 


CAMPBELL, 


objects here 


are to provide means whereby an adhesive | 
can be applied, and which will also be suit- 
able for applying water for moistening 


previously glued or pasted surfaces. Further- 
to for a quick and ready flow 
moistening agent; for readily locating 
or articles in a position to be 
moistened; for holding the same while being 
and for automatically removing 
them from the moistening agent. 


more, provide 
of the 


labels suitable 








MARINE VESSEL.—T. 8. Barwis, Van- 
couver, British Columbia, Canada. The prin- 
cipal object in this case is to provide a 
vessel with a floatable cabin or deck, which 
fits in the vessel and is held there solely by 
gravity, so that it may float out should the 
vessel founder Another object is to support | 
the sides of the cabin or deck by gussets, | 
with passages thereunder, so that it will be 
rigid on the vessel when it floats and will 
also make possible the easy flotation of the| 
deck or cabin should the vessel sink. 

FILTER.—J. B. Stewart, Peregrina, Guana- 
juato, Mexico The aim in this case is to} 
provide means whereby when the cyanid solu- 
tion has been removed so far as possible by| 
settling, the remainder may be squeezed or} 
filtered out and the pump delivered in a con- 
tinuous stream so low in moisture as to be 
capable of stacking in dumps, to which it may 
be delivered by any suitable mechanical) 
means. 

FLY-TRAP.—G. W. Srein, Washington, | 
D. ¢ This simple trap is arranged on a win- 
dow pane and against the inner edge of the 
window sash in such manner that the same 
is scarcely visible or noticeable from the in- 
side or outside of the window, at the same 
time this particular location of the trap is 
arranged directly in the usual path of the flies 
making it possible to trap a large number 
and in shorter time than if the trap were 
located on the window or sash. 

COMBINED ENVELOP AND LETTER-| 
SHEBNT.—-R. C. Ozman, Beatrice, Neb, The 
invention comprises a strip of writing paper 
folded upon itself so as to form leaves or 
panels for holding the message to be carried, 
said strip being provided with an _ oblique 
fold whereby its general direction is bent at a 
right angle, and the remaining portion being 


bent around the portion containing the message 
secured thereto. 

BOTTLE.—H. 8. Marrcnyen, Maracaibo, 
Venezuela. The bottle that 
when filled, corked, and sealed, it cannot again 
be presented as an original package after hav 


and 


is so constructed 


ing been once opened. The construction is sim- 
ple and economic and the bottle can be con 
veniently filled and its contents readily dis 
charged. 

ADVERTISING DEVICE.—E. N. Monroe, 
Unionville, Mo In the present patent the 
object is the provision of a new and improved 
device in the form of a pin or shield, arranged 
for use as a pin, to fasten parts together, and 
at the same time display an advertisement of 
the desired character. 

ICE-CREEPER.—J, I. Ho._perspaum, Somer- 
set, Pa In this creeper the construction is 
simple and inexpensive It can be applied to 
a heel without any skilled help, and the spur 


into or 
quickly 
desired in 


section be adjusted 
for ean 
placed as may be 
JARDINIERE.—Bertua C. Feist, Aspen, | 
Col. This invention relates to jardini@res or} 
flower pots such as used for plants used in| 
The object | 
will afford 
without ex- 
the plant 


can out 


removed 


of position 


use, and be and re- 


the use. 


for decorative 
jardiniére 
potted 
in 


houses, or purposes. 
which 
plant 


which 


produce 
for 


posing the 


s to a 
holding a 


pot 


means 


or can is 


rooted 
FILTER. 
the 
object 
filter, 
of the 
convenient 
whenever it 
FIRE-EXTINGUISHING COMPOUND.—RB. M. 
Davipson, New York, N. Y. This compound | 
any way injure or affect any arti-| 
cle or substance with which it would normally 
It solidifies | 
re- 
used. 


A. J 
patent 


In 


its 


Cruz, Cal. 
for 
of new and improved 
insure a thorough filtering | 
other liquid, and to permit} 
quick cleaning of the filter| 
is desired to do so. 


CLark, Santa 


present the has 
the 
arranged 


water 


invention 
provision a 
to 


and 


does not in 
come in contact while being used. 
low temperature, and 
or recharging until 


extremely 
attention 


only at 


quires no 


It may be stored in air-tight bottles and other 
receptacies, and is not affected by climatic | 
changes. | 

MATHEMATICAL INSTRUMENT. L.. Al 
Ciarp, Avon, Mass. The principal purpose of 


the invention is to provide means for perform- 
ing a wide variety of calculations and doing 
away with the use of logarithmic for | 
this purpose. The instrument may used to 
afford means for providing a graphic solution} 
of problems. | 

CAMPAIGN-BADGE. 
Neb 


tables 


be 


A. Jacorsen, Hast- 


ings, This patentee’s invention has ref- 


| @rence to buttons or ping adapted to be worn 
to display 


a photograph, picture, printed mat- | 
ter or advertisement, and relates more par- 


photographs, pictures, or the like, may be con- 
tained within a single button or pin and 
either one displayed. 
TURPENTINE-HACK.—RE. H. Warton, Bay 
Minette, Ala. The aim of the inventor is to 
provide a hack which presents a_ reversible 
blade having a plurality of cutting edges. And 
further to provide a hack having a stock of 
suitable form and weight and a removable, 


| reversible V-shaped blade having opposite cut 


ting edges and suitably secured to the stock. 


VETERINARY INSTRUMENT.—J. Toney 
and J. H. Viot, Deer Lodge, Mont. In this 
instance the invention is a veterinary dental 
instrument sometimes designated a “balling 
ring” and designed to be placed in the mouth 
of a horse or similar animal for the purpose 
of holding his mouth open while filing, ex 


tracting, or otherwise working on his teeth 
with a float or other dental instrument. 
NON-REFILLABLE BOTTLE,.—B. R. Rams- 
DEN, Jersey City, N. J. One of the purposes 
of the improvement is to provide a construc- 
tion, with universally hinged lever weight 
acting upon movable air-inlet valve in 
manner that the weight will positively open 
the valve to permit the escape of liquid in any 


a 


a such 


position the bottle may be given to pour out 
the liquid, and the weight will also tend to 
hold the valve open at such time. 


ROOFING-TONGS.—F. C. McCusker, Phila- 
delphia, Pa. The tongs are for use in bending 
or forming the seaming lips used in making 
the seams. The adjustment gage plate can be 
set on the lower jaw of tongs so as to form 
a seaming lip of any desired width. Tinners 
employ several tongs each designed for forming 
the lip of a corresponding width. By 
tongs the gage plate can be set to form a lip 
ff any suitable width and the plate 
adjusted quickly to position when required. 

PALLET-JEWEL SETTER.—L. H. 
Portland, Ore. In the present patent 
vention has reference to watchmakers’ 
and its object is the provision of a new and 
improved pallet jewel setter, arranged to en~ 
able the watchmaker to quickly and accurately 
set the pallet jewels of the pallet. The setter 


these 


be 


can 


MILLER, 
the in 


tools, 


is mounted upon a suitably constructed table 
provided with legs. 
HAMMER.—A,. K. Harrorp, Oakland, Cal. 


In this invention the object is to provide a new 


and improved hammer, having means driven 
by the force of an explosive mixture to per. 
mit the use of the tool on work which cannot 


readily be reached by pneumatic hammers and 

similar tools. 
CASING-HEAD. 

Comerstown, Ohio. 


T. 8. Cranston, New 
The object of the inven- 
tor to provide a head that will be gas or 
oil-tight when under extreme pressures, espe 
cially avoiding the use of gaskets or packings 
which are expensive and ordinarily permit gas 
or oil to seep through the material of which 
they are composed under high pressure, 
such quantities as to result in material 
The invention overcomes this objection. 
CALENDAR AND HOLDER THEREFOR. 
T. H. Cox, Newark, N, J. The principal ob- 
jects of the invention are to construct a 
calendar that it can be folded into small com 
pass and brought into position with respect to 


is 


in 
loss 


80 


the holder where any desired turn of the 
calendar can be readily observed, and to so 
construct the holder that it can be placed in 


a watch in position for observation of the 
calendar attached to the holder. 
BOTTLE.—E. H. Campsett, New York, 


N. Y. The bottle is of the non-refillable type, 
with simple and inexpensive means in the 
neck, that will permit liquid to flow readily 
out when the bottle is tilted, but will effec 


tually prevent refilling; thus not only insuring 
a purchaser that the liquid in the bottle is 
that originally placed therein, but protecting 
bottlers from fraudulent re-use of bottles. 





Hardware. 
CLEVIS.—M. H. Browntine, Perry, Tl. In 
this clevis the pin may be held from turning 
in the yoke, so that all wear instead of com 








! 
the 


present invention is principally to im- 
prove the construction and assemblage of the 
chambered expansion disk employed to actuate 


the valve or other member, rendering the disk 


more sensitive and at the same time more 
durable and easier of operation than such 
disks previously made. It relates to an im 
| provement in devices disclosed in a prior 


patent granted to Mr. Dunham. 

FIREPLACE-HEATER FOR RADIATOR 
SYSTEMS.—W. G. Conkis, Knorville, 
The improvement pertains to heating systems 
in which the available heat from open fire 
places is utilized to heat a cireuiating 
of water which, through suitable pipes, is 
carried through the various radiators of the 
and again returned to the heater, 
to secure the advantages of 
and utilize the large amount of 
usually wastes in open firepiaces. 
BURNER.—-A, G. KAvurMan, 
Y. The aim of the invention 
vide a burner for use on cook!ng 
arms and the like, and arranged to 
complete mixture of the gas and air, pro 
duce an exceedingly strong flame of 
quickly and highly heating culinary and other 
soldering irons, sad irons, et« the 
consuming but little gas. 
G. MBNNESSON, 
Rive Droite du Canal, Aube 
France The radiator is composed « 
elements éach formed of a single 
sheet metal bent down on itself in two 
and welded at its edges. At each 
each tube is formed a circular opening 
stamping out to receive a pipe cennection 
The tubes thus made receive and 
pointed shape, cross section, sev 
eral advantages. The element can 
along walls without giving rise to 
ances, and the triangular form of the element 
in cross section is favorable the use of 
steam and the draining of water of 
condensation. 

THERMOSTAT FOR CENTRALLY-HBATED 
PLANTS.—R. BrRvUKENHAUS, Haspe, Near 
Hagen, Germany. The pecullarity of this ther 
mostat consists In the arrangement 
pensating tube which is temporarily 
by the heating medium and the 
valve or cock the very moment when 
highest predetermined temperature in the room 
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body 


house 
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heat 
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atoves, as 
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to 
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vessels, 
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RADIATOR, Troyes, 18 
Department, 
f tubes 
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of 
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or plece 
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be 
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in 
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to 
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to 





of a com 
passed 
closes main 


at the 





|is obtained by means of the movement of the 
| expansion tube, caused by its lengthening 
| through heat. When the temperature is low 
|ered, until a certain minimum is reached, the 
expansion tube is again cooled and by its 
shortening the steam cock is opened again. 
HMouschold Utilities, 
COMBUSTION-CHAMBER FOR GAS OR OIL 
STOVES.—-W. N. Bust, New York, N. ¥. The 
invention seeks to provide a means by which 
heat will be increased to assist combustion, 
jand siphon sufficient air requisite to promote 
combustion in the chamber, and te provite 
means for expansion of consuming gases 
Next, to effect highest economy in fuei by 
controlling and confining the heat in the 
chamber, not permitting generated heat te 
waste by passing out under the stove; and 
| lastly to provide a combustion chamber of 
|} such construction that the generated heat will 
| be directed against the object to be heated. 
MAT.—W. W. MircHe.,, New York, N, Y. 
This mat is so constructed as to present a 
sharp scraping reinforced edge whichever side 
up the mat happens to be placed It cannot 
be flattened out or become bent out of shape 
by hard usage. It is non-corrodible and easily 
cleaned. It is adapted for use in cleaning 
boots and shoes to remove mud or snow there 
from and the object of the invention ts to 
provide a reversible mat of sheet metal very 


efficient in operation. 


DEVICE FOR OPERATING WINDOW 
BLINDS.—D. F. Lonergan, Morristown, N. J 
The design in this invention is to improve 
devices for use in opening and closing the 
outside blinds of windows, being especially 
directed to a device operable from the Inaide 
of the house, whereby the blinds and shut 
ters may be swung to the desired position 
without the necessity of raising or opening 
| the sash. 

CLOTHES-LINB SUPPO"™T. J Lyxcu, 


ing upon the metal as would occur if the 
clevis turned on the pin, will come on the! 
wood through which the pin passes, which is 
important, as iron against wood is durable, 
while iron against iron will soon wear out, 
so the inventor makes the clevis so the pin 
cannot turn in the yoke with the motion of 
the evener. 

WRENCH.—C. Beravucnene, Lake Linden, 
Mich. This improved wrench is simple and 


durable in construction and arranged to per 


mit of conveniently and quickly adjusting the | the 


| 


movable jaw for gripping nuts, pipes, and other | 


articles of different sizes, to securely jock the 
jaw in position on the stock after the adjust 
ment is made, and to relieve the locking de 
vice of undue strain. 

KEY GUARD AND STOP. 
Cincinnati, Ohio. 


H. M. Benepicr, 
A purpose of the invention 


| 
| 
| 


| 


Trenton, N. J. The design of this inventor 
is to provide means for enabling a line to be 
adjusted at a height convenient for a person 


standing on the ground, so as to place clothes 
readily thereon, and then 
so that the yard may be clear of the clothes, 
and the latter elevated above the fences inte 
air, to quickly and 
and dried. 
STOVE 

Wash This 
a few 
keeping 
where 


hoisted out of reach 


be thorougnuly aired 
Ww 
for 
where 
of 
gas, 


is 


Heattia, 


RANDOLPH, 
in 


MARION 


stove is use apartments 
ne house 
kind and 
alcoho! would 


of 


there 

the 
oll 
for 


or rooms are 


conveniences usual 
from 


be objectionable 


odors or 


it use in a cabinet 


is to provide a guide and stop which will | the kind illustrated in a former patent granted 
quickly and surely direct a key to the hole | 


when brought into contact with the device at 
night or day and even when the key-hole is 
not visible. The device may be so constructed 
as to be independent of the casing so as to 
accommodate the device to the hole of any 
lock in position upon a door. 


* 
Heating and Lichting. 


THERMOSTATIC CONTROLLER. - 
DunuaM, Marshalltown, Iowa. 


C.. &, 





to Mrs. Randolph. The present stove « 
heater has a casing adapted to receive quick 
lime or the like and a coyer therefer, 
openings through which cooking 
be Inserted in the heating medium. 


r 


having 


vessels may 





Machines and Mechanical Devices. 


ADDING-MACHINE.—C. P. Moore and T 
G. Moorr, Ravenswood, W. Va. The Invention 
is in the nature of a small and convenient 


The object of machine designed to be carried tn the palm 
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nd and be operated 











md arranged to enable the operator to 








DRILLING-MACHINI 








number of threads in the form of tape upon| be adjusted into full register or partially out 


the frame of the slashes so that it can 


easily, and without any accurate work by 


employee 


NUMBERING APPARATUS.—O G 


ruscn, New York, N. Y This apparatus 
more especially designed for use on printing 
pr ‘ ind arranged with one or more num- 
ber g devices on the same rock-shaft for print 
ing one or more sets of numbers simultan 
the numbering devices and the oscillat 

ing device for the rock-shaft being shiftabl 
m the latter independently one of the other, | 
to allow grouping the numbering devices | 
ce ed, the casing of the devices being of | 
the same width to permit of locking them | 
it taneously in place in a chase or the 
ke 

RELEASING DEVICE FOR rHE MAT 
RICES IN COMPOSING-MACHINES WITH 
rwo OR MORE MAGAZINES PLACED ONE 
ABOVE THE OTHER C. A. ALBRECHT, 17-18 
Chausseestrasse, Berlin, Germany In order 
to convey the matrices from the magazines 
the assembler by means of the common guide 

} common magazi also, the lower 

iw of the exits of which are in a right 
ng to the upper horizontal surfaces of the 
magazines the inventor provides a common 
K hute, of several parts, in such a man 
er that one part which directly communicates 
with the magazines can be moved parallel 
with the surface of the lower exits of the 
mgazines while the other part or parts can 
be adjusted corresponding to this movement 
MACHINI FOR CORRUGATING SHEET 
METAI G. B. Jonnson, 8 Victoria Street, 
Westminster London, England The object 


of the present invention is to 


chine more readily adaptable for producing 
orrugations of any desired pitch (with certain 
limits), and to this end it consists in provid 
}ing means whereby adjustment of the stops 
llengthwise of the roll arbors may be effected 
simultaneously for some rt ill of the stops 
by mple operation not involving dismounting 
of the rolls It relates to a sheet metal cor 


rugating machine described in Letters Patent} rails, and the points being so constructed as | 
} granted to Mr 


of the 1 8. of A., 


Johnson 


formerly 





Prime Movers and Their Accessories. 





STEAM-TURBINE J Kk Ciark, Hono 

1 rer. of Hawaii One of the objects 
this instance Is tl provision of a light but 
tr z and dural gir especially designed 
f t use The inventor further 
nter au turbine eas reversed 
brought t i quick stop, and provides for the 


utilization of the exhaust steam to lubricate 
{ transmissior geat ! ed in a protec 
tive ising arranged at on ide of the engine 
INTERNAL-COMBUSTION ENGINE S 
MUNDHENK, Freeport, Ill rhe object in this 
ise )«6©wis)«6to 80 construct a gas, oil, or other 
engine as to permit cooling thereof by an 
1ir blast, as contra-distinguished from water 
cooling A ylinder and jacket formation 
produce in inclosed chamber or series 


chambers through which air blast 


lated, and in which are arranged radiating VEHICLE-WHEEL G. R. WittiaMs. Lit 
devices dissipating the heat from the cylinder | ¢j¢ Rock, Ark. This wheel is especially useful 
prope ind eans for maintaining the cylir for automobiles The object of the inventor 
de 1 rorm rhermostatically controlled | i, to produce a wheel which will have a high 
mear ire provided to automatically regulate | qugree of resiliency, so as to reduce jars and 
the shocks incident to passing over a rough road 
ROTARY EXPLOSIVE-ENGINI J. Van way \ feature is the absence of a pneumatic 
Ka Cleveland, Ohio rhe invention re-| tire, the general purpose being to avoid de- 
lates to a rotary explosive engine in which)| lays incident to puncturing such tires. 
two chambers are provided, the charge being) © yEHICLE-SPRING G. W.  Lorrrier, 
drawn by suction into one chamber n rampa, Fla rhe springs embodying the in 
therein compressed, and then transferred vention are formed of a steel bar or rod, a 
the explos or working chamber where pertion of which is formed into a head con 
ignited and expanded against the piston « sisting of a series of horizontal spiral coils, 
CQasvan part of the invention jand a part extending therefrom, said part 
SPARK-PLUG Ga. W Saat Eureka, Cz having an intermediate vertical coil, and the 
Mr. Sage improvement relate to an ignite ends of the bar so formed provided with 
of the mak and break of mtact and re-| means for attaching to the vehicle body and 
lea ty] idapted for firing the charge axle respectively 
gas oF internal combustion engines, and the) VWEHICLE-SEAT LOCK.—J. Anconzn, Rose 
ob t of th invention is primarily to pro bud. S. D One purpose of the invention 1s 
vide an igniter of this type which may to provide a device for holding the seats of 
used effectually on high speed engines a vehicle upon the body thereof, which device 
ENGINE J. Scuagerrers, New York, N | is capable of being readily secured to a seat 
In connection with internal combustion en-| and is so constructed as to receive the upper 
gines in which heat of exhaust gases is used) edge portion of a wagon box and to automati 
to nerat vapor employed to actuate a} cally lock itself thereto when the seat is un 
der provided for the pur occupled 
tavention particularly weettl.| TRACE - HOOK H. Appiesare, Long 
rr object to provide an engine in whieh | Branch, N. J The invention is especially 
water or other liquid ts injected into the tn | useful in connection with devices of this char- 
ternal combustion cylinders at the end of the | acter having spring pressed tongues adapted 
power strokes, thereby forming a vapor which to prevent the traces from becoming detached 
is exhausted into a cylinder to actuate the from the whiffietrees The object is to vro- 
piston therewithir | vide a device of easy manufacture, in which 
INTERNAL-COMBUSTION ENGINE.—P. F.| the tongue of the closing member of the hook 
fHomas, El Paso, Texas. The object in this) may be opened by a simple manual cperation, 
case is to eliminate all cam shaft operating) and in which parts Hable to wear !-y us? are | 
mechanism r other means for opening and | jnciosed in a boxing 


closing the valves, and to provide 


wherein the valy 
of exhaust gas 


ally by the pressure 


stroke It is 


matics 
the end of the power 


irly adapted to engines having a plurality 
inders and of the four-cycle type 
ROTARY ENGINE.-—-S8. 8. Saporvus, Sarilda, 
Idaho The engine piston and the abutments 
within the casing may be substantially like 


those shown in the patent formerly granted 
to Mr. Sadorus His present engine employs 
’ to secure the benefit of tl expansion 
steam, and he also makes the cut-off valves 
arte in the form of disks overiving 

ich other ‘and having openings which may 





manipulated from one end and by one person | 
the | 
from 


Bar-| 





render a ma 


it 


is cires 


a structure | 
ire opened and closed auto 
near 
particu- 








of register in order to control the amount of 
steam fed to the engine; and adjusts these 
valve plates relatively by mechanism operated 
the that the feed of steam 
be regulated by the engine's speed. 


piston, so 
may 





Rallways and Their Accessories, 


JOURNAL-BEARING.—F. E. Harpen, At- 


lanta, Ga. It is sought in this improvement 
to provide a self centering and adjusting bear 
ing of long life, which will not at any time 
|allow the spindle to wabble or get out of 
proper position with respect to the other 
parts of the train, and which will permit of 
quick and easy repair when the bearing be 
comes entirely worn out. 
EMERGENCY AIR-BRAKE APPLIANCE. 

H. W. Meries, Birmingham, Ala The inven- 
tion is an improvement in emergency stops 


for railway trains in which a movable device 


is attached to a fixed object, or structure, 
located alongside the track, and is adapted 
for engagement with an attachment on the 
locomotive, or the cars, whereby an alarm 
signal may be given, or air pressure in the 
train be reduced so as to cause instant ap- 


plication of the brakes 


CAR-FENDER H. M. Lampert, Portland, 


Ore Two fenders or catchers are provided 
in this instance, one behind the other, the 
fore fender being particularly adapted and 
intended to catch a standing person, and the 
| latter a person lying on the _ track The 
fore fender will lift on passing over a recum- 
bent body and allows the rear fender to drop 
to the track and drag along the same, pre- 
venting the body passing under the wheels 
The front fender is constructed for readily 
folding out of the way 
RAILWAY-SWITCH.—J. A. Coppock, Pine- 





hurst, Ga. The switch belongs particularly to 
that class in which the points lap the head 
of the main rails on top, whereby the use of 
frogs or breaks in the main line is avoided, 
so that danger is eliminated, the track when 
the switch is open being continuous as to both 


thereof 
train is 


flanges 
the 


the 
when 


the wheels to 
the 


to lift 


cause 


main tracks 


» clear 


| taking the switch 


SPIKE 4. B. Lipscomp, Yager, Cal. This 
improved spike is cheaply constructed, since 
it requires but little more manipulation than 
the ordinary one, and when once driven into 
the tie, it will not easily become loose, and 
even if loose would be very difficult to with 


loosening is at the 
end. 


w since the 
ad of at the 






upper in- 


ste lower 





Pertaining to Vehicles, 


FOOT-WARMER.—C. H. Wuuiraker, Bor- 
dentown, N. J In the present patent the 
object of the invention is the provision of a 
new and improved foot warmer more espe 
cially designed for use in carriages and other 
vehicles and places, and arranged to permit 
the use of lap robes without danger of set 
ting fire to the same or causing overheating. 


AUTOMOBILE.—E. Hys.uin, Kindred, N. D. 
The supporting steering or driving gear for 
motor vehicles in this case is of that order 
which embodies a four-wheel drive in which 
the power is at all times applied equally to 
all four wheels, and in which both axles or all 
four wheels are used in steering Slipping, 


various 
turns 


running on 
inclines or abrupt 


skidding, and sliding when 


kinds of 
are prevented 


roads or on 


Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








Notes 
and Queries. 


HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters er 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
bis > 

Buyers wishing to purchase any article not adver- 














tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 

Books referred to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled 


(10619) C. W. T. writes: Please al- 


low me to correct an error into which you fell 





in a recent issue. In effect the question was 
this: Why does the sun shine on the north 
side of a house, at sunset, on the equinox, 


which stands east and west, when it should set 
in the west? I don’t remember whether he 
spoke of its shining on the north side of the 
house at sunrise; possibly he had not noticed 
that. He asked if it was caused by refraction. 
You said that it not only couldn't be caused 
by refraction, but couldn't be true, and 
ceeded to demonstrate it Now, I beg that 
will permit me to show you that you are wrong. 
which because it ap 


pro- 
you 


It is refraction causes it, 





pears to rise before it is due, hence is still 
north of east, and it appears to be in the 
heavens after it has actually gone below the 
horizon, and north of west. 
W 9’ 
i Ss H 
NI 35 


H H is the western horizon, 8 8 the apparent 


path of the sun, W is a point due west of us 
(the point where the sun should disappear) 
S’ is the point where the sun seems to set, 
when it is actually below that point, and is 
north of west from us, and is shining on the 
north side of the house W 8S’ is the distance 
north of the east or west point of the horizon 
to the center of the sun A. You are quite 
correct in the theory of your criticism of our 
answer regarding the shining of the sun on 
the north side of a house at the equinoxes 
when rising or setting We had never caleu- 
lated the amount of displacement of the sun to 
the north due to refraction, but upon the re- 
ception of your letter we quickly did so, as 
perhaps you have already done. This displace- 


ment varies with the latitude, of The 
refraction of the atmosphere at the horizon is 
35 min. of The angle made by the path 
of the sun with the horizon on any day is the 
colatitude This gives a right spherical tri- 
which the refraction (35 min. as 


course. 


are. 


angle in 


above) is on one side about the right angle, 
the displacement to the north to be computed 
is the other side about the right angle, and 
the known angle is the colatitude. The equa- 
tion of this triangle is sine ¥ cot. of colat. x 
tan. 35 min Solving this for the tropics, lat. 


deg. 30 min., we obtain 15 min. 10 sec. 


For the latitude of New York the sun is dis 
placed 30 min. 10.5 sec., which is a little less 
than its own diameter. On the Arctic and 
Antarctic circles the displacement is 1 deg. 20 
min. 30 sec. less 1% diameters of the sun. The 
mean diameter of the sun is 32 min. of are. 
Within the frigid zones the displacement in- 


creases rapidly till at the poles the center of 
the sun is raised 35 the horizon, 
which raises the lower limb of the sun entirely 
above the horizon by an amount a little more 
than the diameter of the sun's disk. The 
clusion is that nowhere excepting in the frigid 
zones is the displacement at the equinox suffi- 


min. above 


cient to be detected without a compass, or 
some other accurate method of locating the 
east and west line. It is not enough to justify 


the 
cer- 
rays 
house 
this 


cor- 


shine on 
One could not be 
the The 
windows of a 


that the sun 


house. 


the expression may 
north side of a 
tain of 1 deg. 20 min. by 
would not fall into north 
whose walls were accurately oriented, at 
angle. Our first answer was sufficiently 
rect for the place of the inquirer, even if not 
so for the frigid zone. 


(10620) J. A. 


eye. 


writes: I would like 
very much if you would do me the favor to 
inform me, if possible, the different tempera 
tures that have to be attained for welding iron 
There is no common and impor- 
tal industrial operation for which theoretical 
rules and figures may be laid down with so 
little assurance as for welding, principally be- 
cause in no other does so much depend upon 
the individual skill of the operator. Also there 
difference of 100 or more degrees 
one man’s idea of say “ite heat” 
or “clear orange” and another's, dependent 
upon the susceptibility of the retina of the 
observer or the light under which the ob 
servation was made. An expert of the highest 
standing will positively assert that “steel can» 


and steel A. 


may be a 
between 
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not be welded,” and a manufacturer will pro- 
duce an elaborately tested weld of the most 
difficult combination of high and low carbon 
steels With the foregoing reservation, the 
following figures are approximately correct: 
2350 to 2450 deg. Fahr. 
( iron 2400 deg. 
[ron to steel ) steel 2150 to 2300 deg. 
Steel to steel: 2100 to 2250 deg. 

A white heat will completely destroy some 
classes of steel; generally speaking, the milder 
the steel the easier the weld. If two pieces 
of steel of different melting points are to be 
welded together, the welding heat of one may 
be near the melting point of the other, and 
their temperature should therefore be different 
in order that the effect of the hammer blow 
may not affect one more than the other. See 
ScIENTIFIC AMERICAN SuppLemMent, Nos, 70 
and 563; price 10 cents each mailed. 


(10621) C. W. W. asks: Will you 
kindly give me the dimensions of a wagon bed 
to hold one yard of crushed rock? Also, what 
will one yard weigh? A. A wagon measuring 
5 feet long by 2% feet wide by 2 feet high, 
inside measurements, will hold almost ex- 
actly a cubic yard of crushed rock. To de- 
termine the height of the sides necessary for 
any existing wagon box to make it hold a 
yard, multiply its length inside in inches by 
its width and divide 46,656 by the figure you 
obtain; the answer will be the height of the 
sides. The weight of a yard of crushed rock 
will vary considerably with the kind of rock, 
the size to which crushed, and whether or not 
it is screened. Granite and gneiss weigh 4320 
to 4590 pounds to the yard in the solid, trap 
rock 4600 to 5000 pounds, and limestone up 
to 5500 pounds Sereened crushed rock will 
contain 45 to 55 per cent of “voids” (or 
spaces between the pieces) increasing with the 
size to which it is crushed. Thus, a yard of 
granite, weighing say 4500 pounds in the solid, 
crushed to say 1%-inch gage and screened so 
as to contain 50 per cent voids would weigh 


Iron to iron: 


4500  5O 
2250 pounds. The “run of the 
100 

crusher” contains only about 35 per cent voids, 
on account of the varying size of the pieces; 
thus a yard of crushed trap unscreened would 
5000 « 65 
weigh = 3250 pounds. 

100 
(10622) W. 8S. 8S. 
“Experimental Science” a description of a 
Wehnelt interrupter for an induction coil. 
Would the law allow any person to make this 
device to use with their own induction coll? 
Is it. patented in this country? If so, where 
could one be bought? A. The Wehnelt in- 
“Experimental Science” may be 
It is not patented. 
dealer in elec- 
apparatus for 


says: I notice in 





terrupter of 
made and used by any one. 
It can be bought from any 
trical goods or in physical 
colleges. 


(10623) F. B. says: I am construct- 
ing an induction coil whose dimensions are 
as follows: primary coil 8 inches long by % 
inch diametcr, wound with two layers of D.C.C. 
magnet wire No. 14. The secondary consists 
of 24% pounds of No. 36 D. C. C. wound into 
sections 3% inches by 5/16 inch thick. If hard- 
tubing is used between primary and 
secondary, what thickness should it be? Is it 
necessary to put sheet rubber between each 
section? What size spark should this coil 
give, and how far will it work on a wireless. 
A. A hard-rubber tube 3/32 or %& inch thick 
will be quite strong enough to use between 
the primary and secondary winding of your 
coll. Sheets of hard rubber are the best ma- 
terial to separate the sections of the second- 
If properly proportioned a coil of 
the size you specify will give a spark of about 
1% inches. The coil may transmit to a 
distance of over two miles over water and at 
night. You would do weil to have our Supp.ie- 
MENT No. 1363, price as a guide in 
your work of making a wireless outfit. 


(10624 P. S. writes: In one of your 
answers you said that the best way to load a 
wagon was to put a larger weight on the| 
rear (larger) wheel Drivers do not agree 
with you. A man always loads sand as far 
that the closer 
Please 


rubber 


ary coil. 


10 cents, 


front as possible. They say 
the horse the easier it can be pulled. 
answer in your column which you think would 
be the best way to load for traveling on ma- 
cadamized roads. A. Praetical men, drivers 
and others, often follow a certain practice 
sound in itself, attributing its origin to reasons 
which are unsound or different from those 
from which it originated. The practice of 
loading sand, e. g., nearer the front of the 
wagon probably arose from its being less liable 
to run when so loaded; in a four-wheeled 
wagon, in which the position of the load has 
no effect on the upward or downward pressure 
of the shafts, the distance of the load from 
the horse can make no conceivable difference 
in the ease with which it can be pulled on a 
straight pull. The distribution of the load 
will make a difference in: turning, a lighter 
load on the front wheels making the wagon 
turn more easily, especially on bad roads. A 
wheel is a continuous lever of the second 
order, in which the power has the same arm 
as the weight, consequently there is no reason 
in theory why a load can be moved more easily 
on a large than on a small wheel, though a 


the practice. In practice it probably can, the 
difference decreasing as the surface of the 
road improves. 











NEW BOOKS, ETC, 


THe Economics or Raitroap ConstTrRuc- 
TION. By Walter Loring Webb, C.B. 
First edition. New York: John Wiley 
& Sons, 1906. 12mo.; cloth; 324 
pages; 34 figures. Price, $2.50. 

The railroad engineer has an almost limit- 

less field to cover before he can be said to 
have mastered the science of steam-road operat- 
ing. He must have, in addition to a knowl- 
edge of the mechanical details, a wide view 
of a large number of subjects which on first 
sight do not seem to have any bearing upon 
his profession. Should the engineer rise to an 
administrative position, his view must have an 
even wider scope. He must be familiar with 
many questions of economics, and of finance 
in addition to his technical experience. It is 
self-evident then what a task the author of a 
book on railroad economics has before him. 
Realizing the impossibility of introducing all 
the subjects related to railroading into a vol- 
ume of practical size, or of keeping a discus- 
sion, from all standpoints, of the more com- 
mon ones within reasoneble limits, the author 
has approached the topic from the side of 
economics, and has given most attention to 
the subjects that have to do with the con- 
struction cost of railroad systems. 


THE ForAGE AND FirBer Crops IN AMERICA 
By Thomas F. Hunt, M.S., D.Agr., 
Professor of Agronomy in the New 
York State College of Agriculture at 
Cornell University. New York and 
Chicago: Orange Judd Company. II- 
lustrated; 428 pages; cloth. Price, 
$1.75. 

This is a book for the farmer, the teacher, 
and the college student. It has been prepared 
with the view to meeting the demand for an 
untechnical but scientific and comprehensive 
treatise of the grasses, legumes, and fibers. 
The method of presentation is similar to that 
of “The Cereals in America” to which book 
this is proposed as a companion, the two books 
together purporting to furnish a year’s work 
in a college course in agronomy. The book is 
admirably adapted to general reading and will 
undoubtedly take its place among the hand- 
books on agricultural topics. To timothy, Ken- 
tucky blue grass, red clover, alfalfa, cowpeas, 
and cotton has been given the same plain, 
thoughtful, and accurate treatment which char 
acterizes “The Cereals in America.” An abun- 
dance of new and scientific thought has been 
crowded into these pages. Reproduction in 
grasses, permanency in meadows and pastures, 
the role of legumes in soil inoculation, the 
production ef root crops as a substitute for the 
more expensive concentrates, fiber crops in 
their economic relations, the detection of adult- 
erations and impurities are some of the salient 
features. Laboratory exercises are provided, 
and ample collateral reading is supplied at the 
end of each chapter. 


SotuBiniry OF INORGANIC AND ORGANIC 
Supstances. A Handbook of the Most 
Reliable Quantitative Solubility De- 
terminations. Recalculated and Com- 
piled by Atherton Seidell, Ph.D. 
New York: D. Van Nostrand Com- 
pany. 8vo.; cloth; 355 pages. Price, 
$3 net. 

Quantitative solubility tables taken from the 
most reliable obtainable sources. Designed to 
meet some of the needs of all chemists, rather 
than to completely fill the requirements of only 
one class. 


PLANT Breepinc. Comments on the Ex- 
periments of Nilsson and Burbank. 
By Hugo de Vries, Chicago: The 
Open Court Publishing Company, 
1907. 12mo.; cloth; 352 pages; 114 
figures. Price, $1.50 net. 

The great Darwin, in his theory of the de- 
velopment of one species from another by suc 
cessive differentiation and natural selection, 
held that the process was slow and gradual, 
and that the changes, slight though they might 
be in themselves. took effect owing to cumu 
lative action. Working from this basis, he 
calculated that for the forms of life to have 
reached their present condition, several thou 
sands of millions of years would have been 
necessary. This estimate does not agree with 
that reached by physicists and astronomers 
among the former Lord Kelvin—who have 
placed the time during which the earth has 
been habitable at between twenty to forty 
million years. Such 4 discrepancy must needs 
be accounted for, and the noted Hugo de 
Vries, Professor of Botany in the University 
of Amsterdam, seems to do so in a recently 
published work by modifying Darwin's ideas 
through the introduction of the principle of 
Mutation. It has been shown that while 
species possess constant characteristics in the 
main, a certain freedom of variation from the 
general type is possible within limits governed 
by the rules of probability and chance. These 
“mutations” or “sports” breed true, and a 
definite new species results. This, in very 
broad form, is the foundation upon which the 
theory of mutation is laid, a foundation proved 
by experiment to be stable. When applied to 
the development of species, this modification 
reduces the unwieldy time interval of gradual 
evolution to a close conformity with the fig- 





Mistaken theory that it can may have assisted 


ures arrived at by other considerations, and 
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the weightiest argument of the opponents of 
“Deseent” loses its force. It is worthy of 
mention that Prof. de Vries gives at once a 
very just criticism and well-deserved apprecia 
tion of the work of Luther Burbank, the pro- 
ducer and developer of so many useful variants 
of old species of plants. In criticising Mr. 
Burbank’s work, Prof. de Vries states that it 
is not of true scientific value, because the 
methods of obtaining the desired results are 
not carefully noted, and are largely forgotten 
as soon as the results are obtained. On the 
other hand, he strongly brings out that Bur- 
bank is not working for scientific ends, but to 
place on the market improved fruits, more 
beautiful flowers, and vegetables of greater 
food value, so that the entire world may 
benefit by his discoveries. He is the practical 
worker, who points out the path for the scien 
tist to follow. 


SANITARY ENGINEERING witH RESPECT TO 
Water Suprpry anp Sewace Dis- 
POSAL. By Leveson Francis Vernon- 
Harcourt. With 287 illustrations. 
London and New York: Longmans, 
Green & Co. 8vo.; cloth; 469 pages. 
Price, $4.50. 

The scope of this very valuable work can 
best be gained from an inspection of its con- 
tents. The work consists of two parts In 
Part I., Chapter 1 contains the introduction 
and treatment of ancient water works and 
available rainfall. Chapter 2 treats of sources 
of water supply. Chapters 3 and 4 treat of 
wells and of deep wells respectively. Chapter 
5 is on lakes and storage reservoirs. Chapter 
6, earthen and rubble reservoir dams. Chap- 
ter 7. masonry dams. Chapter 8, typical 
masonry dams. Chapter 9, intakes and con- 
veyance and storage of supply. Chapter 10, 
purification of water supply. Chapter 11, dis 
tribution of water supply. Part Il. deals with 
sewage disposal, and Chapter 12, the first 
chapter of this part, takes up the subject of 
house drainage and disposal of refuse. Chap- 
ters 13, 14, and 15 deal with sewerage and the 
clarification of sewage and utilization and 
purification of sewage on land respectively. 
Chapter 16, the last chapter of the work. is 
on chemical, electrolytic, and bacterial purifi- 
cation of sewage. 


GRAPHICAL HANDBOOK FoR REINFORCFD 
Concrete Desion. By John Hawkes- 
worth. New York: D. Van Nos- 
trand Company. Quarto; cloth; 64 
pages; illustrated. Price, $2.50. 

This work consists of a series of plates, 
showing graphically, by means of plotted 
curves, the required design for slabs, beams, 
and columns under various conditions of ex- 
ternal loading, together with practical exam- 
ples explaining the method of using each plate. 

Designs for most of the more commonly occur- 

ring forms of reinforced concrete construction 

may be ascertained directly from these plates, 
without performing any of the computations 
ordinarily required. 


INSTRUCTIONS TO INSPECTORS ON REIN- 
FORCED CONCRETE CONSTRUCTION, By 
George P. Carver. Beverly, Mass.: 
Payson Publishing Company. Paper. 
Price, 50 cents. 

A set of directions as to the use and in- 
spection of reinforced concrete construction, 
taken from instructions to inspectors on rein- 
forced concrete arch construction, prepared for 
use on the viaduct work in Key West of the 
Florida East Coast Railway. 


Von Svante 
Akademische 
1907. Octavo. 


Das WERDEN DER WELTEN, 
Arrhenius. Leipsic: 
Verlagsgesellschaft, 
Price, $2. 

It has rarely been our good fortune to re- 
view a book which has the distinction of 
having been written by one of the world’s 
great physicists in a semi-popular style. That 
distinction undoubtedly belongs to Prof. Arr- 
henius’s new book. Considered in its entirety, 
the work presents in a clear and forceful 
manner the cosmogony of its distinguished 
author, a cosmogony which is ultra-modern in 
every respect, and based almost entirely upon 
the newer conceptions in physics. Most re 
markable and original are those chapters which 
seek to explain many phenomena 
(comets’ tailg, solar phenomena, zodiacal light, 
evolution of nebul#) as the effect of radia- 
tion pressugge. Although radiation pressure 
was not digeovered by Arrhenius, we owe to 
him its application to the explanation of most 
cosmical phenomena. For that reason those 
chapters which will probably be read with 
most interest are those on radiation pressure, 
and above all, the very daring and exceed 
ingly plausible final chapter on “Panspermy,” 
in which Prof. Arrhenius seeks to show how 
by means of the mechanical »pressure of light 
minute germs of life may be transmitted from 
star to star. 


PRACTICAL CARPENTRY. Edited under the 
Supervision of William A. Radford. 


cosmical 


Assisted by Alfred A. Woods and 
William Reuther. New York:  In- 
dustrial Publication Company. In 


two vols. 8vo.; 

ill. Price, $2. 
The aim of this work is to deal with the 
subject of building and construction in a sys- 
tematic and concise way. The author first 
treats of the subject of geometry im seo far as 
it relates to carpentry. Another chapter is 
devoted to the use of the steel square, and 


cloth; 500 pages; 





contains a number of useful suggestions, espe- 


clally alofig the line of rouf framing. In dis- 
cussing the subject of house framing, the goud 
and the faulty methods of construction are 
given, with a view to bringing out the errors 
common in the trade. The other numerous 
departments of this valuable work are fully 
dealt with, giving directions so concise that, 
in connection with the accompanying i!lusira 
tions, they cannot be mistaken even by the 
merest beginner 


ADVERTISING THaT TxLLs; on, How To 
ADVERTISE IN A SMALL Way Svuccess- 
FULLY, By George Carl Mares. Lon- 
don: Guilbert Pitman. iémo.; cloth. 
Price, 60 cents, 

Advertising is not merely the insertion in 
a number of publications of a few random 
statements. It is not the placing before the 
public of disconnected notices in which is 
neither coherence nor sequence. Advertising 
is a science, an art, depending fer its success 
upon a knowledge of human nature and of 
psychology. in addition to the above know! 
edge, the successful advertisement writer 
must be familiar with the methods in vogue 
in printins establishments. He must be con 
versant with all the processes of wood en- 
graving, of electrotyping, and of lithography 
Then there are questions of cost, of tracing 
results, and a host of others. In apite of tts 
convenient size, “Advertising That Tells” can 
tains a helpful or suggestive hint. at leaat, 
on each of these subjects. 


A TREATISE ON THE DYNAMICS oF A Par- 


TicLe. With numerous examples By 
Edward John Routh. Cambridae: 
The University Press, 1898 8vo.; 


cloth; 410 pages; numerous explana: 
tory figures. Price, $3.75. 

In the dynamics of a particle are se many 
questions of interest that this branch of the 
sciences has always been eagerly followed. 
This is especially so, since, although nite 
bodies are governed by the same laws as are 
particles, great mathematical difficuities arise 
as soon as the finite size of a body is taken 
into consideration. Many of the problems tn 
this treatise can be attacked from several 
sides, but, in general, the most elementary 
method has been put first. An endeavor has 
also been made to separate the difficulties of 
pure geometry from those of dynamica by 
treating ail problems in two dimensions before 
regarding them from a more difficult view- 
point. 








INDEX OF INVENTIONS 
For which Letters Patent of the 





United States were Issued 
for the’ Week Ending 
September 24, 1907, 


AND BACH BEARING THAT DATE 


| See note at end of list about copies of thease patents.) 





Acid, opveratze for separating oulserte, ¥. 


Tie OCONEE vc ccccccccccsgabesoat . 588,844 
Acid, manufacture of sulfuric, F. G. “Cot 
SEGUE so ccsssccececcece 806 545 


Adding machine power drive, ‘J. G. Vincent 806,750 
Advertising or spectac ular exhibitions, de 
andler. ve 





vice for, 8. & J. . 307,110 
Air compressor, A, MeCarthy ............ . 566,878 
Air ship, ‘T. Kormbro@t .....cccsevcscccces 866, 3648 
Air ship, A. G. Russell ......... ...» 867,088 
SO. We. Ws. CR Ls cckwhsbiced<ctaces 887.104 
Amusement apparatus, ©. V. Johnson... 868, 660 
Amusement apparatus, A. L. Plotner. 806, 680 
Animal trap, . Turner .. $66,087 
Antifilying chicken wing attachment, i. iB. 

UE, anehacdulésasenosbadas cess 867,190 
Apparel fastening, H. Ferl ..... "(966,025 
Aquarium and Leeper, device, automatic, M 

Connor . ; cosesosge . BOT,112 
Auger, earth, "Brown hh . 866,830 
Automobile sereen cleaning apparatus, FP, 

BED coc cregsresvactcosevses 866,006 
Bacteria in liquids, apparatus for illing, 

TEED scccecsnveqgnantanapent 


Baling press, Evans & Garr 
Baling press, ©. Jelf .. A ‘ 
Baling press binder attachment, 'F J. Kats 
Balling machine, A . Rhoades. ‘ 
Bark splitting machine, H. L, Staley.. 
Basket making machine, 8. L. Caseila.. 
Battery zinc H, C. Thomeon.... 

Bed, H. F. Nehr .... eevee 
Bed bottom, BE. H. Hutcheson... 
Bed, folding, 8. Kramer ..... 
teehive, C. H. W. Weber 





HOG, Get 


Binder for loose leaves, temporary, J. 8 

rear er 8ET 2238 
Binder, loose ieaf, Dawson & Heeter. . 806,846 
Binder, loose leaf, J. ©. Dawson......... . 867,191 
Binders, twine tension for, C. B, Schrepel.. 866,738 
Biscuit cutter, L. A. Rockwell............ 867 ,OR2 
Board. See Drawing board. 
Boat launching apparatus, C, Dickenson . 866,847 
Boller, A. B. Burns ........... B06. 771 
Boller cleaner, water tube, G. Patterson. 867 OTR 
Boller leveler, EB. J. Budd...... my 856,010 
Boot and shoe counter, G. L. Preble.. oes 7382 
Boring machine, wood, B. M. Spratt....... 2 
Bottle, G. H, Powell .........++05 soo? Nz 
Bottle cap, combined me tailic and frangible, 

Fr. 1 Robingon ..cceceeeecnes AHS 
Bottle for use in the army, water, 'N. 

Faichnle werrrrerrity) 896,779 
Den, B. ©. Totahe «<0. +090s0 oustec 867,171 
Box fastener and seal therefor, G KH, 

Maas . one ses SOK, G44 
Brake beam, J. H. Baker...........«. o% 867,134 
Brake lever, J. ©. Orri@Om occ escceccsenes BAG, BOS) 


Brake setting device, 
Brake shoe head, J. 
Brick cutting machinery, 
Briquet machine, C. W, 

Brush, Glorieux & Struck 


friction, F. Kratzer. . 
E ker S67 














Brush and soap holder, shaving, M. 86,970 
“rush, rotary am, 0. ©. Lille ....... S67 083 
Bi, sh, tooth, O, Es o.90 0cns ceva ‘ 887 062 


Bucket bottom, cae B. A. Lee 806.681 
Bucket, sectional crofaet, H. L. Sherwood... 866.971 
Bucket, wee E. MOO, TH 
Buckle, a , FOES , SO NZ 
Burning , Me divided fuel, G. 8. Welles.. 867,177 
Bushing PS" bs aunms be 867,181 
Button, 


oveserene SAA.RYT 





binet, Gand, 4 Miitsect cocdbbeesbcctes BUREN 
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SORE THROAT 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to anyone mentioning this paper 
aud sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
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Chemist and Graduate of the “* Ecole Centrale des 
Artes et Manufactures de Paris France 


Dept. U, 63 Prince Street, New York 
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‘Scientific American Reference Book 


I12mo, 516 Pages, Illustrated, 6 Colored Plates 
Price, $1.50 Postpaid 


of readers and correspondents 
is crystallized in this book, which is indispensable to every family and business 
man. It is extensively used by government officials 
facts and is much more complete and exhaustive than has ever been attempted. 
It is profusely illustrated with engravings and comparative diagrams. It tells 
as well as giving hundreds of 
statistical tables, rhe very wide range of topics treated may be judged by 


the table of contents which is mailed free on request. 


In addition to these, 


FOR LIGHT WORK. 
Has These Great Advantages: 


‘FRICTION DISK, DRILL 


The spee ’ v 
stopping g wer applied ca gra 
to drive " ® 8 
within its range—a w great 
saving im drill akag ie end | atalogue 
Ww. F. & JNO. BARNES CO., 
+ hed 18 


1999 Ruby St - - Rockford, Ill. 





JAGER Marine 
4-Cycle Engines 


Skillfully designed and weil 
built. Single lever control, cor 
bining automati« carburettor 
with spark advance. Develops 
wide speed ranve and reiability 









Sizes 8to@Mh. p. seid fi rect ate nlog. 


CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 


Manufacturers should investigate the 


B. F. BARNES MACHINE TOOLS 
before placing orders. The Tool here 
illustrated is our 4-inch Drill, and we 
have many Other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog 8. 

B. F. BARNES CO Rockford, Ill. 

European Bra 
149 Queen Victoria St., London, E. C, 
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Home Mechanics for Amateurs 


By GEORGE M. HOPKINS 


Author of ‘‘Experimental! Science”’ 
12mo, 370 Pages. 


The book deals with w« 
lathe work, metal spinning, silver working; making model eng 
and water motors ; making telesc« 
ments, electrical chimes 
electric light, and an elec 
the most noted amateur experimenter in America 
Experimental Science" should possess a copy of this 
appeals to the boy as well as the more mature amateur, 


320 Illustrations. Price, $1.50 postpaid 


od-working, household ornaments, metal-w« rking 





mict opes and meteor 
cabinets, bells, night lights, dynan 


trical furnace, It isa thoroughly pr: actical book by 
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The Scientific American Boy 


By A, RUSSELL BOND 
i2mo. 320 Peges. 340 Illustrations. Price, $2.00 Postpaid 


This is a story of outdoor boy life, suggesting a large number of diver- | 
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In each instance complete practical instructions are 
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tramping outfits, sleeping bags and tents; 
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he winter diversions include instructions for mz aking six kinds of skate 
sails and eight kinds of snow shoes and skis, besides ice boats, scooters, 
sledges, toboggans and a peculiar Swedish contrivance called a ‘‘re nawolf - 

Among the more instructive subjects cove red are surveying, wigwageging 
heliographing and bridge building, in which six different kinds of bridges, 
including a simple cantilever bridge, are described. 
the book containsa larger number of miscellaneous 
devices, such as scows, canoes, land yachts, windmills, 
the like. A complete table of contents sent on request. 


various articles. 
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for SCIENTIFIC AMERICAN write to us and we will let 


ser ol | YO" knew our plan whereby you may obtain all the above books absolutely FREE 








806,748 | MUNN & COMPANY, 361 Broadway, New York City 











also such other shelters as tree 


water wheels and 





Filter, electric water, M. A, Brannon 
Fire alarm box door, F. G. re 
Fire escape, 8. Ashford ...... 
ire extinguisher I Roemer 
Fire resisting curtain, H. E, Vance 








Bis anaes 
Fire sprinkler. automatic, R. H. Boardman. 
Fireproof blind, H. E. Vance............ 
I 5 


ling apparatus, C. H, A. Bahde 





G. H. Ellis . ° 
Fiy trap, G. C. MeGee p.cscccceccs 


Flying machine, A, O’Brate 866,672 


Folding machine, F. W. Thomas 
Folding table, W. C. & F Van Cise 
Food for fowls, grit, E. J. Fuchs...... 
Food warmer, C. J. Branch 





Fruit cl He, WHE scccvevecccses 
Fruit pile J. Priest . oeccccee 
Frying pan, ( Sullivan oceeses 





Fuel regulator, automatic, L. Holben 
Furnace, Hemingray & Jensen 





Fuses, manufacture of inclosed, R C. Cole. 


Gage, J. J Robinson 


Game of skittles by means of automata, 
apparatus for imitating, O Eichen- 


berger 
arden implement, M. H. Noonan 
Garment fastener. S. Glading 





Garment supporter clasp, Wright & Andrews 
Ww 


Gas burner inverted incandescent 

Schmitz . TTT soece 
Gas burner, regulating, W. Schmitz.... 
Gas engine two eyele, V. J sose 
Gas furnace F. Schreiber, 
‘ 
( 








u 
as furnace regenerative, G Hation. 
jas, generation of formalde h yde, A. Eichen 


T J. Christy 

one, H. V. Nenkirch 
acetylene, C. W. Beck 

’ J. Kennedy 

Zellweger 
gate 

jate opener and closer, W. Peltier ° 

‘ ! mechanism, H,. M. Darling.. 
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Gear 

Gearing, J. J. P. Boatman coos 
Girders, construction of tron, R. Lipman 
( a G FE. Mark»! 

Gine, bleaching, Stiegelmann & Dehnel 

( Coates & Hackett 
( Canady 

{ 

( 

‘ 





train cles 


irain separator feed re gulator Rr A. Little 


training device, floor, B. P. Hess, reissue 


irate rocking an¢ 
Frankenheim 


Grinder, feed, Dennis & Rice 
Grit pull red, C. C. Hanford 
G ( A. T. Sjogren 
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R. EB. Jack 
Seinel 


Harvester, corn, ¢ 8S. Sharp 





Hat fastener Tennings & Winebrake 


‘ \ me 
H rake and tedder, W. B. Ellis 


Heating cooking and washing apparatus 


B. BE. Eldred 


hot water G S. Com 





and shoes, cushion, M. J 


overshoes, O. Berrys 
mountains utilizing M 








Hoe and cultivator, horse, Clark & Hamil 





tor 

Hoe or rake handle connection, ( B. Bend 
lage 

Hoisting apparatus, ¢ A oO 

Hop press, ( Kuensting 

Horseshoe, G. I teynolds 

Horseshoe I P. Sawtell, et al 

Hk oe calks, device for making I 

Hose d like coupling, S. B. Lear 

Hose supporter, H. G. Macwilliam 

Hose tern ul, J. R. Carmer 

I lock, Voight & Caley 


ternal combustion engine, O. Podhajsky 


rs. vacuum vent fer, E. U. Kinsey 
itchen 


I 

I 

Ire ‘ » 
Jacquard machine, D. Lawlor 
J 

I cabinet J. G. Steinkamp 
I 





er hoist, J. Muirhead 





| Lamp bulbs. exhausting incandescent, F. I 


0. Wadsworth 
gas. A. C 


Swain 





I 

I gate. C. J. Austad 

Lathe. driving wheel, Reiss & Wood 

I i ic, BE. A. Richardson 
I 


device, W. L. Gilbert 
n F. Bushong 





fe ving appar atus Kerekes & Kender 
ifting jack M. Carluecei 






Lock See Door lock 

Lock, L. BE. L poets steeeeenets 

Lock indicator, H. G. Voight ............ 

Tocomotive brake shoe, E. Lee 

Locomotive controller, electric, C, O. Day 
ton . 

Locomotive, towing Kotts gen & Meyer 

Loom, weft replenishing, C M Hansen, 
et al ‘ . 

Loom weft stop motion, W. A. Grant 

Lubricator, W. O, Duntley 

Machinist's or gage, W. 8. Bromley 

Magnet, “ringer, F. H. Whitman 


Mail b R. E. Redding 
Mai! crane, Wolfe & Wood » 
Match machine, W. F. Hatchinson. 





866.648 to 


Measnring instrument electrical, T. 
Varley é0ce’ 
Measuring machine, Thomas & Leach.. 


sons ; 
Meat lar nding needle P Huss. 
Mechanical engine, J. C. Williams 

Mechanical movement, J. A. Frenier. 


Measuring machine, dry goods, J. W. Par 


Metal articles, apparatus for cutting. F. 


Jottrand 


Metal depositing apparatus, W A. Hen- 
dryx TT, - 866,858, 86 
& 


Meter connection, G. W McKee - 
Milk separator, C. Bergner ............. 
Mitt, baseball, &. F. Waring 

Mold, Hart & Daniels 


| Molding machine, Bonvillain & Ronceray 


Motor control system, W. J. Richards, 


867,154. 


Muffler, J. H. Way... 7 akcale aca 
Musie leaf turner, H, & W. Kuehnlein 
Necktie “astener, P. H. Long “ 
Nut holding device, Cc. F. Lancaster...... 
Nut lock, W tollwabn 

Nut lock wash 
Oiler, spindle, 
Olling appar > 
Organ, reed, Fr Rultmann. 
ene. We BF. TOPP... sccteee’ oe ee 
Pan lifter, W. R. Ogden. 

Paper cutting machine, C. Seybold. 
Paper interleaving machine, H. Sauter 


Cc, Maret ant. 
Pr ayers. 





Paper or pasteboard with fibrous insertions, 


machine for making, O. Hoffmann. 


| Paraformaldehyde and peroxid mixture, A. 


Eichengrun “ = 
Partition support, C I. Parker. 
Pasteurizer, C. H. Loew.. s 
Percolator, C. E. Trewhella 


Perforating machine, L. B. Doman......... 





straw, system of machines for treat- 


dumping Crowe & 


tubes, device for cleaning 
yw 


pressure power, ( R. Greet 
ears and other conveyances, 


attaching machine, L 


vr manufacturing shoe 


< fixture for R F 


i 
Aquor purifying and aging apparatus, H. D 





866,618 
866, 772 
867 


866,830 
867,182 


867.026 





866.7 16 


866 599 
RE 6 641 





R67 .OR6 
867.042 
866.787 
866.716 
867,081 
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SHE BRR 
R67 08 
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RAT .OO1 
867.139 
866,706 
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R67. 189 
R467 .108 
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867,033 


RA6.812 





R66 


866,685 





866,842 


R66. 867 
866,907 





286. 660 
866,928 
866,823 


866,774 


R66.916 
R67 .C20 


866,877 





R66. 985 
866,913 


867,148 


RH8. 697 





866 





R66.990 
866,747 
866.957 
867.044 
866.761 
867,121 


866,866 





2s 
867,104 





866.616 
867,116 
066 
867,160 
866.711 
866, 696 
867.070 
866.739 
867,159 





867,041 


R66, 850 
866,881 
866,870 
866.985 
866,920 





Piano, W. G BetzZ.......ccccsccseseceveeses 867,008 
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8 = Piano action, player, F, Meyer....... .. 867,204 
2 Lape a é w. nom : 867,113 
2 *ianos, air duct ar ronnection fo »lt- 
8 GENTLEMEN playing grand, ¥. W. Darley, few 867,114 
: a DRESS FOR STYLE va >, * mene Ralee” combination 2.945 
. ATNESS, AND COMFORT i : < . = es 6, 
2 WEAR THE IMPROVED Pictare, apparassé, animated, J. pinachi..: 48 
Pipes, noise deadening means for drain, B. 
6 ] ie WUD od'0ehs<e60<as0 + aeeeune64¥er ane 866,762 
9 Planter, B. B. Winship 644% veskosex 866,993 
2 Planter attachment, potato, s Boller.. 866,710 
6 BOS 0 Planter, check row corn, D. N. Baxter.. 806,708 
my Planter, seed, D. M, Pearce....... rien Ready for Delivery 
1 Plastering apparatus, P. M Thomson. 6, ON 4 
6 rue, W. 8. Jennings SF Te a EP E 36,657 g ‘ 
" *low, et. ts Dn «twee cbwesine 6600.0 ) 
2 | Plow, reversible disk, C, EB. Dixon..... .. 866,682 The Contagious Enthusiasm ) 
‘6 | Pneumatic delivery system, W. McClave... 867,068 
2 Pneumatic despatch tube apparatus, F. W of the growing army of 
7 OME ncn cessvccweccizecdeecetsss : 867 ,050 = 
+ THE RECOGNIZED STANDARD), | PHetinnnis tube apparatus carriers WA 67.295 | saga call A de of G 
“SME The Name is Pocket article guard, 8. 867,051 superior grade of (sas Engine 
*ocket registe Ww MEIER: sc ccvccccces . 866,670 
; | Pocket safety “attachment, waidh, MoM. | Bags has been one of our staple 
, oop — POONED. cc cccceccecacosbiponsunise chee 866,744 | W 
2 P Newt Les eres vce. ows Tap emet ° si. 017 Four-Cylinder products for several years. e 
i] *ortable elevator, J. B. Bushnell. . 866,619 
’ he Potato digger, 0. Sanderson.......... 866,889 | 20-Horse Power I} are exceptionally well qualified, 
6 -otato elevator and vine separator, com- is the best proof of its extraordinary 
37 nel; Ae da WRN: ccc tacenas ao akeeat 866,932 oo I é : , 
4 CUSHION Powder yeceptacie. tooth, H. L. De Mond. 867 nese efficiency, a power, its high- grade both by , ee and equip- 
8 *ower D t, floating, J. W. Dawson...... 7,192 = 
38 BUTTON Soar am rR vis > <a a sae mechanics = tion—its right ment, to urnish a satisfactory ‘ 
Power transmission, D to class 1% @ respects with 7 and 





foreign and American cars of twice durable - article either in 





CLASP Press, M. H. AVraM.............+..0+.. ++ 906,009 | 
Pressure controller, Glenn '& Reule 866,643 | 








5 } SAE dine ce aeicnies tee the Le ange = penn ar a standard sizes or in special sizes 
1 LAT TO THE LEG—NEVER F. Raible .. a tees es 866,683 | mized friction, simple, easy to handle 
4 SLIPS, TEARS NOR UNFASTENS Printing macnn. & ro Hopkins. eaeeena + See. eee | |, and control, most economical upkeep for any required horse power. 
» *rinting machine, stenc A. 5 ick..... 866, 
. Sample pair, Silk50c., Cotton 25c. Printing plate chain, R. Grieser 866,928 | of any four- -eylinder car ever built. , » 
6 Salledenshabigbet price, Printing press sheet ‘delivery, F. P. Sharp. 866,740| The Model G is rapidly gaining the posi- We Ee te 0 tele wane 
3 Printing stamp, variable, P. B. Hill...... 866,723| [il tion among large cars that the single cylinder new and old inventions; Pump Valves 


Projectile, W. Becker 
GEO. FROST CO. Makers Byopeller, A. H. Friedel 





866,614) TT Cadillac has always held among small cars— 


Vaiv : dhe 
that of pre-eminence, Ask for Catalog G-47. and Valve Diss for high and low 






































Boston, Mass.,U.8.A. Propeller, ship's, P. % » } pressure; Diaphragms for Heaters 
Pruning shears, F. Magill 6,875 | CADILLAC MOTOR CAR CO., Detroit, Mich. and Pumps; Printing Contact Mats 
1 |Pump, J. A. Fenstermaker Sangh . 867,117 Members Asso. Licensed Auto. Mfrs. for blue print work. 
A | pam rod attachment, F ees y \. 
1 ‘ump valve, gas, R. “hitak ° e . 
i Pumps, Disde” wheel for — Full information and prices 


i: WUOUMRRBR oss csccccccnswensesececcoecs : 867,069) a 
Rack See Display rack, oa I A KE " TUBE FI FLUX | on request. 
ly (teas Easy a ge = p Ae ontact, C. Drawert pote B For SOLDERING 


Rail joint or chair, W. OT ad ea aa 866, 698 | 
| 4» Motoring FR ot rr (MORGAN & WRIGHT 
“4 i _— -? Rail sanding device, H. A. Hall ees 866,72 Applied for | 











TRADE MARK, 



























Ballwey ‘I — piorvyedl ee .. +. 867,197 | L , | Manufacturers of Good Rubber Good 
12 The j Railway bridge footway, E. M. Wiley..... 867,178) 1° x$ aes 14 Bellevue Avenue, Detroit, Mich 
a , oi Railway crossing signal, W. F. Hopkins... 866,789 - Lie ; etro: Lich. 
19 only oil . A : Railway frog, Reinoehl & Henderson.... 866,884 Sample tube postpaid 20c. SITE a we “ a ° ; - 
4 b a_i , / Rallway signaling apparatus, V. L. Raven, ‘ | Aes = eons ( & MFG. CO., $06 Ganmer S., Beaten, Mass. | . 
=A ve reliec : 867,150 to 867,152 o~ . —~, 
: Railway switch, G. M. Thompson... 866,983 | ° 
upon to take Mv | Railw ay switch, Abbey & Risley........ 867,158 Make Big Profits 
care of your Railway tie and rail fastening, metal and A lV B { E f 
i undine me i ofl concrete, M. Stoner.. 866,743 / ey Sa ee 
5 cer ane J Railways and appliances yertaining thereto, 
“4 conditions is Mobil- : system of, Boyes & Von Wilmowsky... 867,007 BOUGHT. SOLD AND EXCHANGED 
) nil Whetwwer ti Railways, electric signaling on, W. J. The largest dealers and brokers in New AND SECOND tan ar 
A ou. 1atever the BEDGRENEEO hoc cae: cenkeeocekele ° HAND AUTOMOBILES in the world. Automobile Supplies at 
42 make of your automo- Satay TE. WORE dis .c.% thes casdebes cut prices. We handle everything pertaining to an auto- Hydro- 
if bil he kind of : Rat and mouse trap, 8. Shreffler. mobile. Send for complete bargain sheet No. 129. | 
67 le or the kind of engine Basor, A. Wermet ....cccsccccees . Carbon ig 
OT which propels it—there is a Razor, safety, G. Tittmann. TIMES SQUARE AUTOMOBILE co. | 
y 1599-1601 Broadway, New York for homes, stores, hatis, 


Razor, safety, D. W. Gage 





churches, streets, et, Better 
than electricity, cheaper thea 
kerosene, no smoke or ocr, 
absolutely safe and guarantesd 
Can be installed by any aa 
man Exclusive 
agents, with bheral tomes. Our 
, Bales System™’ aids you ta 

selling. Write today for terms 


_Standard-Gillett Light Co. 





special grade of Razor, safety, BE. B. Gage. mee eA S66 


OS VACUUM Razor, safety, E. Feist 


Razor, safety, C. G. Schimkat. 


" MOBILOIL te ieee eee : a ; | ‘Automatic Water Supply 4 








2 





a Recoil pad, W. W. Wohlwend. | Most economical, reliable and efficient. 

for it. Mobiloil in its five different Reel, W. A. Arnold you have running water the Niagara Pa 
grades is scientific Reflector, window, C. J. Johnsen. ... gines will elevate % feet tor each 
£ y correct—its use Regenerative furnace, Braver & Gewecke foot -fall obtainable from spring, 





































































3 cc ipletely eliminates all Ne Da Re eeeteges Y brook, or river, delivered to any 986 N. Halsted St., Chicage 
S84 lubrication troubles. Register, A. J. Kirchner... ..2-.cessccesoss distance. Write for catalogue. As 
= Send for t klet which Reversing mechanism, A. P ‘Crell. . . es 
telisthe properoi heen Road-bed washout signal, J. L, Waldrep... Niagara Hydraulic Engine Co. Ea 
9 wrtmcpd > Road scarifier, B. W. Tucker........+0++++ s : > 
4 automobile. It's free. Roller mill, E. §. Moulton... ..- 8 140 Nassau Street, N. Y. ¥ 
08 Mobiloil issold by dealers Rope clamp, W. Brundell 867.106 | — _ — ~ —— 
+ enna wpere's berreisans Rope or cable clamp, A. H. "Meech........ $08.6 87 | NOW 
75 ties. Manufactured by eames —_ “ser © Byers pee ee You cannot fail to make money with DO 
SS - ; & . itn oe he assistance of our complete 
Cc iL CO. Rotary engine, R. & H. 8. Poulton........ 86 t | 
rel = ae one d Rotary engine, E. Forsyth.......... e One past System, in case $10. ‘ 
38 Oth Rotary engine, ii. ee eee 867,12 “THE LIGHT that NEVER 
23 3 Rotary engine, J. B. & W. C. Troup.. . 867,172 fails.’’ U.S. Systems approved iT 
Rotary explosion engine, Southern & Griest 866,693 Hf — ~'y Pg ant ge, 7 
74 mT Rubber, reclaiming scrap or waste imple, safe an urable rite for 
ELECTRICAL APPARATUS REPRE ized, O. A. Wheeler........+. 8¢ ogue illustrating our full line. __ BSE Bele County tank ee pestriee’ laboratory 
16 sented by Conventionai Diagrams in Drawings.—Fift Running gear, L. H. MeGraw.. end 
20 diagrams showing the usual method of illustrasing elec | Safes from burglars, means for protecting, NATIONAL STAMPING AND ELECTRIC WORKS GAS ENGINE " E J 
77 trical apparatus in drawings, A labor saving paper. | Heavner & Manker ...... 150-158 S, Jefferson St., Chicago, U.S. A. tAS ENGINE DETALLS,—A VALUA- 


Contained in SUPPLEMENT 1106. Price 10 cents. | sample case, N. J. Little : 
For sale by Mur. n & Co. and all newsdealers. Sanding machine, automatic. “air, a: 


Kubicek 


- | Sash holder, A. i Wilson. pos ceeueeeres . 866,8% 98 

Saw, C. Smith eeeces . covcne Ee 

Saws, stop for cut-off, G, Geisendorfer..... ! 2) 
N Sawing machine, H. Anderson 


ble and fully illustrated article on thie sabject t« con- 
tained in SUPPLEMENT No. 8292, Price Bcentas. For 
sale by Munn & Co. and all newsdealers 


VICTOR HAND-FORCED 


Water cooled engine; wheels 
87 inches; 114 inch solid rub- 
r tires; apeed from 1 to 








BARKER MOTORS 
Reliable.--1{ to 10 H. P-Economical 


Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 

















Scale, computing, Sherwood & Blankenship. f 
Scale, computing, L. C. Wetzel Rf 




































Seoop, J. C. 8 & H. R. Rumsey ‘ 736 tion. While low in price, they are — per hour. No coun- 
' Scraper, H. J. Bickle........cescseeesreses 866,615 made of best materials with careful ry toe rough for the 
ga As ® competent illustrator, de- {| Scraper for ground-working disks, Christ- attention to deta Hand. Forged Victe: 
13 partoon anit Se NE oc nacdp ) 440 cheek Ona Cela ce 866,622 C L B N Co Price $40.0, inciuding 
Scraping machine, manual, H. W ae oll. pe O03 she ARKER, ORWALK, NN. | leather ton, tenders, 

13 qi Screen, C. Bauer .......-- tees ee eseeenes 16,835 a ye i 
- qual : Screw threading machine, F. H. McLain. Goes LiKE Sixty p — rive pany 
on during spare time, ¢ Seal, car door, J. Holmer..........eseeeee. SELLS LIKE SIXTY p= 

uh money, but your work must “sh bet Sealing apparatus, vacuum, W. A. Lorenz. it oe. St, Leuts, Me. 
14 ability t seemed or iL will fat Sealing machine, bottle, E. T. Ryan....... 867 SELLS ror SIXTY Victor Automobile Mig. Co. 113 Carre ” s ° 
- ey aby: you my Test Lance |i Sealing machines, sealing head for bottle, GILSON = semen 
=o Free and the drawings you return will enable mie to tell what your |. BE. D. Se Ere tees | 

- abilit If I am willing t , 1 I will tell you so honestly || Seed cleaning mechanism, R. A. Little... | 

and frankly, therwise you pa) othing | Seeds and the like, apparatus for cleaning 
end m and 9 nd { will send you my Test and separating, F. M. Dossor.......... 866,848 
. + you frankly and honestly whether to follow this |! Seeding machine distributer, G. P. Oates.. 866,671 
. THE . penny A the : Re ve ; Wood, Pres. || Separating finely divided material, appa- : 

. > Senees « rawme | patentee, A: 3. GOORs ..occcceseccoshes 866,626 7 
4 unten: ~ ner 1° or vectdent te Kalamazoo, Mich. || Sewing machine, C. Schutz...........-.-+++ 866,689] GILGON MFG. CO. 100 

bel ee eee Sewing machine table, L. B. Henderson.. ; 











Shade and curtain holder, M. V. Morris... 866,798 | ——— 

r, M. Vv. 1 ath || The Man Who Gets 
Shade hanger, window, F. 8. Hazelton..... 866,786 "te h e an » 

Shears. See Pruning shears. us man THE MOTOR 
Shelving support, adjustable, M. Taussig... 866,695 rust invest enough money to insure 
Shipping case, C. B. Chambers Good Material and Workmanship, 


> n' Cushman Motors have ground eylin 
Shoe cleaner, H. P. Frisch..... ders, pistons, piston rings and crank 


5 ~ How to Construct 
"00 An Independent Interrupter 











MENT. 1605, ** How to Construct a 100-Mile 








In SCIENTIVIC AMERICAN SUPPLEMENT, 1615, | shoe, turn, N. C. Small........ 
wee b ° ’ > . oe shafts, crank and piston pins hard- 
NT A. Frederick Collins describes fully and clearly with | Sickle bar, H. Climer........++.+++ ened, gas tight ‘ad petabie’ beastngns x 
M4 the help of good drawings how an independent multiple | Sidewalks, grate supporting structure for, All parts finished according to ml- 
61 interrupter may be constructed for a large induction G. MERE oso cetied~ ces crometer measurements and are inter- 
1 coil. p on | Signal apparatus, F. Gowin?...... changeable, Write for « atalogue if HAS BEEN 
M This article should be read in connection with Silkworm breeding device, D. Kaukasie li. interested, Engines from 2 to 14 h.p., 
7 J icle bet » . , 2. r ay sta f 
RHE Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- Skirt and suit hanger, D. A. Wedmore t-cyele, light weight, easy starting RAISED & MAINTAINED BY THE 


8H. P. Weight 185 Ibs, || Cashman Motor Co., Lincoln, Neb, 


































































Wirelexs Telegraph Outfit. Skirt, holder, F. H. Newton........-++-+- 86 
° Each Supplement costs 10 cents; 20 cents for the | Sled, perambulator, W. Haxton....... ’ 
+ two. Order from your newsdealer or from | Sleeve, split, ¥ >. pons sees “2 Dealers Build It Yourself 
" MUNN & CO., 361 Broadway, New York | Siz ake, M1 ars." ay | Any boy ar amateur can bud thin erect itl 
129 Snow plow, W. . GOB iddspeccecsees where power ome ioe be oh golive bs Ciliowian pe ' 
04 —— Spark arrester, E. Hi. ‘Lueders. peak working drawings, BEAUTIFUL REGULAR WRITING 
es Be simple blue ut working drawir nhers 
-” E N Ss E S- | ple governor, Lidseen & Blake. rene gee Stes it, on A ny * a ° ge egal it 
- Besides making all kinds of PHOTOGRAPHIC LENSES Spindle E , | ar 16, 978 lor simplicity, strength Be durability ills - 
we manufacture to order lenses of every description, including Sptanine.. mee hine for prepar ring fibers for, onal every requirement sooo teh yy UNLIMITED SPEED 
tereoscope, surgical instrument, lantern lenses, magnifying OUENB oaveuccesasccsscssossces 4 ORO castings and finished engines. 
rrors, etc. Write for estimates and samples, We make Sponge holder, U. L. Rife. TE” eg tae <4 . Qi 
35 different styles and sizes of oe oe ie package, a, ay. -°* Gee 98! Cane seeren Comaay UNRIVALLED UALIT i 
Sp > bvice, A. E. o On. « de De Secs Bho 4 
PROT AT Oe , SHUTTERS Stables, device for the barriers of horse, SS Cl ore, a BILLING & VISIBILITY 
and our factory is especially equipped to manufacture fine J. Riedemann ......... Ad Shek de aeen do ee 
— go nny tt bay furnishing the dies if de- Stamp afiser and envelop sealer, J, Slay- oat iin - 
: . . ° SS Ryle a y ee 867,2 = 
Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. Stamp and label affixer, postage, W. B. pba, I Army Auction Bargains 1 THE UNDERWOOD TYPEWRITER £0. 
SPENCE nnccccsecvvccessssseesossesees 6,97 Tents- at Old Pistola - « 
ra r= Steam "boiler; 6. & Davis..........-- seeee 866,629 Rifles * © | Officers’ Swords, new $1.75 NEW YORK on ANYWHERE 
Steam boiler, BE. L. Armold..........++0++5 866,834 Arny Saddles - ae « | Cavab 1.60 
as IKe enuine Steam separator, G. D. Hoppes.......-- .« 866,725 les - 1.00 “ Aay bo Cap d 4 =3 ©) 
MI t 1-30 the cost. Cannet be detected from the Steering device ; P. O. Zebner. ¢ : ‘cesses 866,901 “d -15 “ | 7 Shot Carbi 5 
> }-2) Ge com, ~ Serer eee Pe ee eee 7.186 1907 MILITARY ENCYCLOPEDIC car. 4 
real stone. Stand acid test and expert examina-| Stencil sheet, M. J. D. Carter...... —— E 
850 Guaranteed sot in Sold Gold Rings. | Sterilizing apparatus, C. Junker........ . 867,048 } Pewee tg heehee Ue ah mag tog Bang 4 
a vt ee ek a SR my petty Stiffening for sunbonnets and the like, mak onan acres AUCTION SaLB | | For Catalog of UNDERWOOD REVOLY. 
a git *—), “eee oe ae ING DUPLICATOR send t 
seal THE BARODA CO, Stock, foot, Hanson & Thayer. pecsece -++» 867,198 CIS BANNERMAN, 501 Broadway, NEW YORK senc 9 
y20 Dept. 27 280 N. State St., Chieage | Stool, milking, A. Schroeder, Jr............ 866,818 : 3 ‘UNDERWOOD TYPEWRITER CCMPANY 















































} ° 
a 
250 Scientific American Ocrossr 5, 1907. 
} 
q 
: as d Ad t STEAM ENGINE FOR SALE. 
ssi ie vertisemen S$. *.. H. P. Greene Automatic Cut-off. Double Crank, 
n-concensing, Horizontal Engine, size 16 x 42 inches, 
: ‘ in this cotumn ie Y cents a lit less >« with band flywheel M4 feet by 31 inches 
han four aor more than ten lines a Count Rpeed 75 I P.M. Built by F.C. & A. BE. Rowland, New 
Bev rom to the bir A rder ue e accom Haven, Conn ‘This engine ts in excellent condition and 
ante y # remittance. Farther information sent on | has been in regular service in our factory for several } 
Tea) devel years, being disolaced by electric equipment in the en- 
argement of our plant. It may be seen running until 
Gerohes ), ite use being discontinued after that date. 
Winchester Repeating Arms (o., New Haven, Conn. 
BUSI OPPORTUNITIES. ’ “ 
BUSINESS a! We were the first to make a revolver absolutely safe from accidenta 
AN BXBCUTIVE MANAGHI A. f seaponst PHOTOGRAPHY discharge. Now, we have competition with “‘near-safe” revolvers. But 
st $10,100 after satistactory in , : the imitations are merely devices added to some previously existing 
Write George Bradiey, No.1| PHOTOGRAPHERS, we want to get you in the habit firing mechanism. You hav r ush ull so i 
Y ork . of reading the American Photographer and ¢ pola the plot , can be fired at ail. to press orp shor 2 meth ng before 
Dark Roum, the biguest and best Photographic monthly O € at al 
h thirty years in Heavy Hardware, | Tne yearly subscription price is $1.50, 15 cents monthly Our device is the mechanism itself. You just pull the trigger 
é ke to represent you in | at news dealers. We will send you tour opumbers as a and e verything else follows. 
P. O. Box i, New) trial subscription for 25 cents in » ips or coin. Am- 





Our advertising may be c opied and infringed, but our patent 
safety lever cannot be touched by the imitators. 


" 
erican Pbhotogr hie Pub. Co., 361 Broadway, New York. 





USE throughout the world. $15.00 ' ah rhe Iver Johnson R as i 
achine, very compact, elegant side : o evolver puts a shot right where you aim 
— + MISCELLANEOUS. it. But it mever shoots until you want it to. It can’t. You 











high grade agents Automat 
Dept. 4, 382 Broadway, New York OUR VACUUM CAP when used a few minutes each r‘‘hammer the hammer,”’ drop it, kick it, anything you 
day draws the blood to the sca/p. causing free and nor- . \ we i ¢ 
5 mminess; we furn = every- | mal circulation, whieh stin.alates the hair to a_new, but mu can’t discharge it until you pull the trigger. 
thing mecessar few ponerse re es ! saiite ——. heaithy wth. Sent on trial under guarantee. Write It’s as handsome as it is business like. 
ertain ats nothing to investigate HOUFE- | ror free particulars The Modern Vacuum Cap Co., 617 
#15 Pontiac Bidz., 468 Dearborn 8t., Chicago. | Iperciay lilnck, Denver, Col Our Free Booklet, ‘‘Shots”’ 





FOR BALE 4trietly moders gray iron foundry com- 









































pletely equipped and in daily operation on profitable tells all about the peculiar construction of Iver Johnson Revolvers 
ry work. Located in Michigan town with ex p motion apparatos, H. A. Haselden.... 867,131 With it comes cur large, handsomely illustrated catalogue. 
ynt shippina — tles test of reasons for selling ; fte ; I k neal tir 866, 937 
Sey alll eabka inere!, terms, Pull information cheer: | 3t0¥ fter, BT. IVER JOHNSON SAFETY HAMMER REVOLVER 
faliy tarnished. ? ofitab ie, Box 773, New York vey ‘ e J. Haigh........ Cie h barrel. alo kel-plated finish. ‘22 rim-fire cartridge, $6. 0 
INVENTORS AND MANUFACTURERS, having a inne for d spouts and the like, T Zor 3% center-fire cartridge, 
© toys), invest ragds po agt hese: IVER JOHNSON SAFETY HAMMERLESS REVOLVER 
assers, Wo operat siner 1 i ! , fartindal Sinch barrel, ni ‘tel- plated finish, 82 or #8 center- 
‘ ~~~ Oo - ik = ; kK l Hl _ fire cartridge, “4 
’ istributir t 
Ww ~ ™ - , j z a! Hardware and encthan Geet nen oil nigieeathanana 
S ng i oan es features of Iver Johnson Revolvers. If you have trouble in 
FOR RENT Factory plant, fully equipped for light i, M. W I - ' >, We getting cur goods, we will send direct on receipt of grin. 
manufactory Iw floors and basement, ® sw ma poorte M. W & The owl ead on grip and our name on barrel a 
floor suace. Building M0 x @ feet. Has 150 hb. p. Corliss | Sw : Vv. Angerer marks of the GENUINE. Look for 
engine. boilers, pumps, shafting, pulleys, tanks, and | Talk if ichine reed le ( I M A 8 : IVER JOHNSON’S ARMS & CYCLE WORKS owl's head 
many other adjancts for manufacturing. Excellent ship larg & Stocker ‘ , 
ping tncillities. &, K. Willis, Fishkill-on-Hudson, N. ¥. | Telep! antihummer 170 River Street, Fitchburg, Mass. on grip 
f New York: 99 Chambers Street 
GoL .D DREDG ING IN ALASKA.—10.000 acres tested | , = E. Clement fic Coast; 1346 Park St., Alameda, Cal. and our 
a ravel Richest Placers know: First ws — , ‘Hamburg, Germany: Pickhuben 4. 
ten cents. Installments, Iustrated | Telephone, ty Ls London, Eng.: 2) Miacing Lane, B.C. name on 
Should pay $W for every dollar in relephone ft automatic ales barrel. 
«se Yukon Basin Gold Dredging Co relephone a. P. Clausen Makers of Iver Johnson Single 
Kansas City, Mc Thread nts Schmidt Barrel Shotguns and Iver 
rhread cutter, O, Slagle : g oT Bri 
INVENTORS..Send for free sample copy “ World's | Pijes. et sagger for treating, I. Pratt ohnso —— 
Pr “S levo i interests of tuventors All latest Tiling, J M Wells 
dev nents | acionttt and industrial world. | Timepiece escapement mechanism, H. Coul 
Wortd's Progres 2th St... Washington, DL. ¢ e : 
[ wish t mmunicate with party who desires an | Tire J kK MacKay 
exc ve ah nanufacture and sellon royalty a) Tire R \ Gehan 
new hose supporter for meu for particulars address | Tongs, pip A. Heimar 
Burr L. Mar i Box 5A os Angelea, ( Tool } ition, \ J Higgins 
. , I nbination J. H. Flora 
INVENTORS ACTURERS Special ma-| -pooi’ pneumatic, J. H. Templin 
thins tes ‘ mired, and experimental! work Traction af no. J B Hu 
exe <i in « well-equipped machine shop. J. G. ¢ Tre wt Hooker . 
Maentio, Mechanical Engineer, #7 Park Ave., New Vork t } w sooginnl 
PATENTSRD ARTICLES in wire, brass and other | Tr ( R. Forster 
metais iad to order Stamping, press work Prices ! heel support, G. W Grisdale J 
reasonal t< Special low prices to established trade Truck, portable plano, 8 siiger 
rhe Fischer Mfg », Paterson, N. J ri n ‘ ( I Mil 
I XI r. P. Gree f 1 
I stea \ Patachke 
PATENTS FOR SALE. rate Eien Ya TF ha ynanpe olga 
p 
FOR SALR ty responsible patent corporation Ww H Collier me 
La » quick actors, the curious not heeded rypewr g u i J. H. Jackson ‘ 5 
Pat laswed by the eight foremost Naval powers | V J iH Be e6 ° vod 
on Submari Vessel for Harbor and (Coast detense. | \ B. F leachem 48 
Cos construction, risk of life, one-twentieth of pres v BE. ¢ Dur $7,022 
eat i f Sabmarine but just as effective niy one Valve and perating mechanism tberefor, 
ma perate Andrews Mfg. Co., Rockaway, N. J Summers & Burke 866,825 | Y Vi LV E 
\ ve blow ff, H. H, Riggh 866,684 | 
\ ve f hot wat boilers, gas Ww ( 
PATENTS WANTED. Ricketts 866,886 
orrt HELPS OR APPLIANCES WANTED Valve for tension reservoirs for pneumatk 
Cor nai novelties for busy offices Bright ideas pparatus lef, G I Brand | 
parcha r manufactured and sold on royaity. Pax | Valve ge W. H. ¢ ke . | oe =... es ed A tcl, ie 
mpany, LI We ist.. New York Cit ‘ f suction, M, W —_— . ie 
Hibba ste 0 
Vel ‘ I I Brillhart 866,760 
AGENTS WANTED. | Vehicle’ body brace, J. C. Mortor $66,730 | 
Vehicle brake J. M. Lansden, Jr 867 067 


ENTS WANTED Big protite Gre-Solvent | vehicl trolling apparatus, G T Woods 867,180 


s hands instantly; removes ¢ », paint, ink, etc) Venicle driving gear, motor, Binney & Wat ° 
“y mechanic buys; get sample and terms. Utility kine - ; : 866,908 
646 West 44th Street, New York Vehi a ole bar gear for, G. W. Steven 
e. are ; . ' 866,976 


AGENTS WANTED in every coanty te sell the Trans as 





parent tfandle Pocket Knife. Good commission paid. | Vending machi J. M. Spindler 866,742 | 
Yrom $75 to $8 per month can be made. Write for | Vending machin stamp or ticket E. D | 
terms. Novelty Outiery Co., No. 2 Bar st., Canton, O Schmitt eee ee , . 866,891 
rato 4 lik . . . BF 
I XULUSI # AGENCIBS GIVEN.—We want a good : a , - = uM Elroy 500 801 | 
‘ every town to sell first-class electrical special- | te — . dl . aan 
ties a hours t houses stores and especially | Weson bedy, Salisbury & Brackett... 866, 685 
. y ers and good big profit. Write for Wagon, dumping, G. W. Crane 866,717 
y. Bill. We at Klectric Company, 16 | Wagon device, O. Ewers 866, 638 | 





York City Wall f 


[iments Soe i HISTORIC MANSIONS 






































TYPEWRITERS. | Washing machine, BE. V. Aller 906,613 
| Washing macl t J Ss McDaniel ai 
Rest wztons Densmores, Blick > , YF ' npl 
| afer amma, taneg acne & § oe of THE JAMES RIVER 
Ur , #5. Orders filled or money back’ | Washing machi . = scams. 
Standard rypewriter Px., Suite @, Zi Park Row, N.Y. | Wate : — attachment i I katz 
achenko 
Water elevator, 8. I Merrick 
MOTION PICTURES a +: he ’ Nees ene J. P. Reinecke SEPTEMBER, 1907 
eer ese 
THR MOVING PICTURE WORLD, weekly, 10 cents | Weighing machine sutomatic, ¢ BE. Vail I. “Brandon,” the Home of 
pes y: yearly sudseription, $2 The only paper de-| Well cleaning machine, J. H. Crowson 866,628 the Harrisons. 
voted to the mov + vcture plestented cops and lan- Ww ls for firing explosives in Zi 
tera tecture fleld ving Preture ork On 40, N.Y ; ster 16. 83 
| wnat : athe san. OCTOBER, 1907 
MODELS. &@ EXPERIMENTAL WORK. | V™'P, rolls, adiustable case of for, G. Ba. Il. “Shirley,” the Home of 
INVENTIONS ?BREECTED,.—Mechanical Drawings, | Windmill, R. 8. Bell 866,836 | the Carters. 
Lites pecta Aut matic Machinery and Nove Window adjuster casement, OG I Wilkins 866,703 
ma ts Woeth, Corner Pearl and Centro ba Ney | Wood ee, ARS eS - w NOVEMBER, 1907 
z vorth, ¢ ner ear! and Centre Ste | ma 866,601 ° 
| Work ding xeans, O. Pearsor 866,678 ” 
AUTOS | Wrapping hine, merchandise, ‘T. Adams 866,902 Hil. Moa 5 von the Ances- 
, S- | Wrapping ges and other spherical ob- tral Home of the Byrds. 
ON ACCOUNT OF THE NUMEROUS INQUIRIES | jects, machine f G. T. Warwick 867,176 
we have : ntly received for chauffeurs, we ave de W renel I H Boa ea J cnnntestengneiemtentinn 
cided to open a department tbat will enable you to be Wren socket, ( Hi. Myers 867 206 
come an experienced automobile drive nd mechani« Yar thread gassing machine, Rivett & _ 
Xp \al couree For those out of wn Write Automo Oldham : : eeeeee 866,734 HIS series deals with three 
nie Exchange, Mit roadw ew ork Cit 
— mated —_— of the most beautiful 
—ee DESIGNS. . 
BOOKS AND MAGAZINES . a mee f colonial estates along the charm- 
J tna LAS AND MERCH ANIC.-Practical month: | Bottle, R. Burg ing and historic James River. 
structing dynamos, motors, 4 ong eless : playing, J." A.” Radelifh The illustrations are made from 
telewrapuy ‘ ating electrica wiring " : é 
Cont butiding. binds ‘of neces ee ee | Display rack, E. | photographs taken especially 
dollar yearly; trial subscription for three months, | Lamp, BE. taylor... for the purpose by an expert. 
free. BA. Rarepeon | o., 6 Beacon St., Boston, Mass, | | inverted gas, J. Lede . ‘ P 
Pitcher, A. MM. Row The series is of unusual in- 
nec ce Sen i, J. B. Kilt . - 
CORRESPONDENCE SCHOOLS. maa Gather ainiiing deticlen. taste terest and beauty. Subscrip- 
PATENT LAW AND OFFICE PRACTICE BY MALI : E. Straker A z = 
Free bookiet aad specimen pages of thoroughly practi- | Steve, Galbraith & Ambrose tions can begin with the Sep- 
eal course. Price reasonable. Correspondence Schou! | Stove, J. ¢ Hosford ; 8,841, 3 2 
if Patent Law, Dept. A, 1853 Mintwood, Wash., D. C. id tember number. Price $3.00 
SCHOOLS AND COLLEGES. TRADE MARKS. BVELYN BYED per year. The three numbers 
= waste mewn na . 7 4 Agricultural machines certain, Advance : . . 
PRACTICAL INSTRUCTION in tho engineering use Thresher Co. 65,347, | will be sent on publication on 
u Pilar ster. Perspective and Scales All by mail Apples A Kimball & ¢ a) 401 . a é . 
ort flaaud. © Broad oc. Sabor Room 12 wt Gay Baking powder x ‘ a unt Chemical Co ba 357 | receipt of 75 cents. Among the interesting articles in the October number are: 
toller disincrusting anc leansing substances, 


I Elizondo 


| ecke” ae Gina, fieies, ‘Palace Citiiaa ss | NINETEENTH CENTURY BEDROOMS SMALL AMERICAN HOMES 
ike 0.455|] HOW TO TOUR IN AN AUTOMOBILE PORT SUNLIGHT 


AUTOMATIC MACHINERY. 





MANUFACTURING. —Special dies, t o, Jiga, ete 
¢ “l ecte fn : i *| Boots and shoes, leather, Smith-Brisc Shoe 
mitons perfected. @ue model making and expert- | Pts, ® eae, Sn °° 6 ang|]| GARDENING WITHOUT SOIL MILLBROOK FARM 
Jenne Phone KML. J. « | Roots and shoes, leather, Smith-Wallace Shoe 





( 65,45: 


Brushes, tooth, nall, bair, and flesh, Martin 


65,460 All these articles are beautifully illustrated. 72 large pages, colored 














SEASICKNESS. boom iis 65,449/ cover changing each month. 
SHASICK NESS and Car Nausea prevented. RB q | Cabin pantry Standard Gage Manufac 
Remerts rir prophbylact CGuarantes thy ring Co 65,462 
B mer e a t nis y proper ation As HEV failed 1 rock candy and maple ayrep and | MUNN & COMPANY, Publishers Scientific American 
free ob rr a= these statements sent Brush maple sugar, rock, Rigney & 65,404 
f hemi mi ( we broadway, N.Y A ruggiate ¢ —~ Ca elle. and cain. Baitin. re Office: 361 Broadway, New York City 
bottle. } Umbrella Manufacturing Co.......... 65,390 
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PORTSMOUTH 


The Gate to 


PROSPERITY 


& & practical guarantee 
There is room for more, 
nderfal resources of the 





Nine great trunk railway 
nes of water transportation 
and radiate in every direction 








ry modern improvement for 
y ones hools xoodhealth 





and bea 
ou with: further information. 


I. T. VAN PATTEN, Sec’y, Portsmouth, Virginia 








To Manufacturers «Inventors: 


We are particularly well equipped tor undertaking the 
sale of American manufactures marketable ; 


> explo 
patente j bere or not 
y 


We have 
aga! _¥ { 
Ve are no 


references. 


UNITED STATES 


KUHLMAN TRANSFORMERS 


e and 3-phase. Prompt delivery 














MANUFACT! 
=KONIG 








25e, a. Tricks Catalogue, 
MARTINKA & CO 













| Gum, chewing, American Chicle (« 


Quality always. Sing 
KUHLMAN ELECTRIC Co. 


aha 


Learned by any Man or Boy at hume. Small goat. 
to-day 2-Cent s* amp for particulars and proof 
@. A. 20 





-NOVELTIES & PATENTED ARTICLES 


ED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY 





ag Magical Apparatus. 


Grand Book Catalogue. 








ec! 
METAL SP aura’ 
E TAL NOVELTY WORKS C° so tanays7. CHICAGO 


DRYING M MACHINES. 5 








Telegraphy : = 
LEARN VVATCHMAKING| 


We teach it thoroughly in as many months as it | 
f nerly took year vay 
earned while studying 
cured, Easy terms. j 


8ST. LOUIS WATCH MAKING SCHOOL, 


ticeship 








the Nation 


it weeks for 25 cents. 


acapEMY ARCHITECTURE ™! 


1760 Cheteau Avenue, St. Louis, Mo. 
BRAFTSMEN 
BULLDER- trained ror leaders in business. 
POREMEN educated in any trade. 
CORRESPONDENCE courses for home study. 


Y24..DRAFTSMAN 


making €150 monthly when taking individual Bn 


tions large 
trem CHIEF DRAFTSMAN Souaete, 
who will in few months’ home study equip 
with complete technica} aud practical knowl 
ling you to start at 620-830 
Furnish tools free of ch: 
tion when completed. 
guaranteec. 


Chief Draftsman, Div. 37 Eng’s Equip’t Co.(inc.) Chicage 





vancing. 








n-| Powder, explosive, Indepe # nt Non-Freez 








f wth. i$) for! 
The Pathfinder, w rh AL oll D. Cc. 


ing Powder Co < 65,442 
Pretzels, Oakdale Baking Co 65,408 
Refrigerators, Railway & Stationary Refrig 

| erating Co 65,456 
| Re medy for hemorrhoids, Malcolm G. Price 

L| “ 65,376 
| Roofing. certain, Lineoln Waterproof Cloth 

Co 65,446 
Rubber goods, certain, Pacific Coast Rubber 

Co ied P id 65,454 
Sewing cotton, Jonas Brook & Bros 65,445 
Sheet metal and piping. certain, La Belle 

Iron Works ‘ - 65, i 360 
Shirts, J. H. Rice & Friedmann Co. 65 


Shirts, dress and negligee, J. Silvey 


Silk dress goods, Mendelson Bros...... 
Seaps, E. W. Holden. 


Syringes, B. F. Goodrich Co. me 
Tablets, breath, Schandein & 


weekly salary and rapiaty ad ad: pi - 
Tires, certain pneumatic, B 
‘o 





STUDY, 


Correspondence 


Business Law 

























| Vending machines, G A. Bayle 


Water mineral, W. Baird 65,431 
| Waters, spring and other drinking, ¢ A 
Clegg 


Whisky, Steuben Co ae te is saa an 408 

Improved method of instruction, ’ uben County Wine Co... .65,463, 65.46 
eombining theory and pract 

"eas student writes ave } 

im three months under ¥ 

learned in six months in 

APPROVED BY BENCH AND B: AR 

t 


n each m ath 








. Bouquet au Lilee de France,"’ for cologne 


nopsia of the sales + edmission to 
the _ of the several States 
Chicago Correspondence School of Law 
506 Reaper Block, Chicego 





| Rahaye I 13,806 
“Buchu Gin, for gin, Chas. Jacquin et Cle 13,805 
“Clean-O Shampoo,"’ for a shampoo prepara 

tion. Michael Drug Co hy 13,807 
“Shirt Bosom Protector, for bosom boards 

Wood & Mullen . 13,800 
“The Dummy Skirt Marker,”’ for a skirt 

marker, G, F. Wedderburn..... : 13,808 


Copyvricuts &c. 
Anyone sending a sketch and descri 
quick!y ascertain our opinion free _ 
invention is probably patentable. 
tions strictly conOdential. 
sent free. 
Patents taken t 
special notice, without charge, in the 


"Scientific a 


A handsomely illustrated weekly. 
culation of any Pe ar 
ear; four months, $ 


HANDBOOK on Patents 


enecy for securing — 
vi 





Canned frozen oysters, fresh, Morgan Oyster 
Co. . ae 







‘anned salmon, Gorman & Co $e ian | 
Chiffons, G. P. Ford............. - +++ 65,438 | 
hisels, flies, saws, and puncheons, Daimler 
Motoren-Gesellschaft§ ...........++ 
hocolates and candy, Wallace & Co. 
offee and tes, Baker & Co...... 
offee extract or essence, P. Bachert 
omputing machines, Caleulus Co 
onfectionery certain, Bradley, Smit h Co 
rdials M E Margeson , 
otton plece goods, Tremont & Suffolk Mills 65,466 
tton plaids, woven, Neuss Hesslein & Co. 66,453 
Digestive preparation of the gastric juice, 
ie eg, Bros. & Foster 
Eggs, A. 4. Jaenicke 
Engines and horse powers, traction Advance 
rhresher Co. . 6 19, 
Engines, hoisting, Lidgerwood Mfg. Co... 65.361 
Drasers, certain pencil, B. F. Goodrich Co 
65,423, 65,424 











Explosives for projectiles and 
Sprengstof A. G. Carbonit 65,461 
Fancy goods, furnishings, and notions, cer 
tain, Geo Borgfeldt & Co 65,440 
Fish dressing machines, Smith Cannery Ma 
chines Co 
Flour, wheat, George Urban Milling Co 
Flour, wheat, Higginsville Milling Co 
I wheat, Kansas Milling Co 65,399. 
Fr for fish, J Schlagheck 
BY certain McClintock-Trunkey C« 





Fruit juices, California Grape Juice Co 

Gasolene, Standard Oil Co. of New York 

Gin, whisky, brandy, and rum, John Kissel 
& Son ovese 





Gum, chewing. Gum-Lax Manufacturing Co. 
Gum, chewing, E eaten 
Hair tonic, A. Cristadoro.. . 65,569 
Hiose, certain, B. F. Goodrich Company, 
65,410 to 65,418 
‘e cream and frozen puddings, Semon Ice 
Cream Co.. . 65,406 
Ice making machinery, ammonia compressors 
and condensers, Triumph Electric Co.. 65,467 





Jewelry, Daggett & Clap Co. 65,305 
| Journal of materia medica and therapeutics, 
monthly, Merck & Co : 65,452 
Knitted fabric, underwear, sweaters, etc., 
Fuld & Hatch Knitting Co..... 65,439 
Knives, chisels, shears, scissors, and razovs 
Kny-Scheerer Co “ ee 65,359 
Leather goods certs 1in, Daimler-Motoren 
Gesellschaft woo 
Lighting apparatus, certain, Sign of the 


Hammer Co t 
Machinery, certain, Climax Patents Limited 
Machinery, certain, Daimler-Motoren-Gesell 

schaft ° ‘ 

Masonry materials, ce rts ain i. H Sy mmes 


Co 
Medicine, certain, “Abbott Alkaloidal Co 
Medicines, certain I Horsman 


Medicines for the cure of dyspepsia and rheu 

matism, J. J. Doris > 65,396 
Mowers and their parts and grass-catchers 

awn, Simmons Hardware Co 65,365 
Newspapers and magazines, weekly Cohan 

& Harris 65,436 
Ol, illuminating, Standard Ol Company of 

New Yor 65,428, 65,429 
Oil, olive, Boericke & Tafel 65,392 
Oils lubricating Bass Hueter Paint ( 








Southern California Br 65,433 
Ordnance, parts thereof, and loaded projec 
tiles, American and British Manufaetur 
ng Co 65,400 
Packing, certain machinery B. Ff Goodrich 
Co 65.419 to 65,421 
Paints and painted materials, certain, Lows 
Brothers Company (5,447 
Paints,. mixed and paste, Atlas Paint Manu 
facturing « 65,4350 
’etticoats made of textile fabrics \ \ 
5 65,551 
i! preparations, certait Scha 
Lind 65,581 
' players combined, Wilcox & 
White Co 65,38 
Plaster and proprietary medicine E. J 
Weascheke 
| Poison for rats, mice, et« Ss. Wells 










Shoulder braces, C, Munter. 


Seda or saleratus, baking, a 
Chemical Co, ... 26.200. 


Ce 
Umbrellas and walking sticks, C. B. 

son 
Underskirts made of textile material, Majes 

tle Skirt Co ° ; 
Vegetable substances, certain, American Vul 
canized Fibre C 65,387 
ables, fresh Rermada Green Vegetable 
Growers Assn 











Whisky, John T. Barbee & Co 
Whisky, J. H. McBrayer 





LABELS. 





PRINTS. 


A Smile with Every Baking,’’ for flour 
Standard Milling Co A ; 2,117 

“Chain, Saddle and Handle Bar Backs, Bi 
eyele Playing Cards,"’ for playing cards 








United States Playing Card Co 2,121 
“Bureka Peanut Cakes.’ for peanut candy 
yfus Bros. ...... 2,119 
“‘Kuresore Ointment,’’ for an ointment, G I 
Chemical Co 2,120 
“Men's and Boys’ Appere Me f vr men's and 
boys’ apparel, H Lytto 2,122 
“Stahl’s Special Cold Cuts,’ ies cold meats 
O. BAR] ..ccvesccccers ose 2,118 
atin otintanpeiangaetiilinaiintionen | 
A printed copy of the specification and drawing 
o patent in the foregoing list y patent | 





in print issued since 1863, will be furnished from 


this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., 361 Broadway, New | 
York. | 


Canadian patents may now be obtained by the in 


ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


Scientific American 
Canned wee a peas and tomato catsup, nen | ROUND THE WORLD 


378 | anor superior management 


trank ©. Clara, 48 Times 


LET. US BE YOUR FACTORY 


We estimate on anything you want made to order 
STAMPINGS, MODELS, EXPERT WORK 


We publish “The Silent Partver,” 
magagine, ggg par ee Sample tree. Ww rite t us 





ace Mt.. Cleveland, 





‘ orliss Kugines, Preve rs 











& EXPERIMENTAL WORK. 
nventions developed. Special Machinery. 
E. V. BAILLARD. 24 Franktort Street. New York. 


RUBBER 


PARKER, S STEARNS & & C0. 228.220 South Street, New York 








Build This Boat Yourself 


« mart shape. | eet up. trued, t 


Expert Me a ire 








) MODEL WORKS 

















for yourself the simplicity of the Pioneer 
" 


INVENTOR 


us your models or drawings for our lowest prices 
> can develop, perfect ot manufacture your invention 


-, 128 Opera Place, Cincinnati, 0. 


Experimental & Mode! Work | 


Cir. & advice free. Wm. Gardam & Son. 45-51 Rose 8t,N.¥ 


write us for Planking, Dec 
perfect and low-priced as our 











detail » we ouldn’ t afford to tae this ibe net offe “f 











Mluatraite na, and everyting py Meee engines, « 


The Prodises Boat and Pattern Co. 
Wharf 144, Bay City, Mion. 










SETS oF CASTIN 
MODEL 


$513.00 Ciear Profit in 51 Days 
from an investment of $135.80 


our “Hox Hall Alleys ty Sullivan ind, 












1860 Van daw “, p> ae is, ind. 


AMERI( AN BOX BALL €0., 


TAI 
SPEC tal THES of Bord kinds, 


Se 


AGLE TOOL CO., “se, A, Cincinnati, 0. 





Soon you will be an engineer and earn 
We teach you by mail 
way school in existence conducted by ac 





Best roads represented 
aranteed to thore mentally and 





MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehoures in New York & Boston 


Manfd, by VOLNEY w. 


now. Write today for catalog, 


The Wenthe Ry. Corres. School, 
Box 585, Freeport, Ill. 





MASON & CO,, Ine. 
i, U. 8. 











Never Such Book News as This 


THE NEW AMERICANIZED 
ENCYCLOPEDIA 


CONDEMNED TO BANISHMENT from our Market, BIDS FAREWELL to 
the American People in the MOST SENSATIONAL SALE OF OUR TIME 


Publication must cease at once. 
hand te be 


BRITANNICA 


ative ooeiaitn 
tmost r 





ONE HALF the PRICES at which over 250,000 omen “HAVE SOLD. 
AM EVENT WITHOUT EXAMPLE 


to MARK AN EPOCH in BOOK HISTORY. 


$1.00 Secures Com 
Sent Free for Examina’ 








1S massive volumes, 
sumptuous binding. 
double column pages. 100 superh maps. 
37,000 biographical references, hundrede of 
iNtustrations, colored piates of the rarest beauty 










Questions of international copyright have been decided against the American publishers 
is mast end its marvelous and unparalle ie “I COre 
A te mporary arrange me nt has be en effected by which the publish 
Up--= absolute control, permit the selling of all sets that are now b wand and « 
_ publishers turned to us ae the one house in r 
We purchased the entire stock at our own fieures 
and now = them at prices siothetay without precedent in this country. 

The sete in cloth binding we offer at $37.00; in half morocco at $46 00. 
AGAIN BUY this popular Americanized edition AT ANY 
pared, will cost you $180 and $20. FOUR TIMES MORE than our clearance prices. 


BUY NOW WHEN YOU CAN SAVE SO MUCH 


THE GREATEST OF ALL ENCYCLOPEDIAS, 


Its supremacy has never been questioned. 


of success immediately 
re eaten. who bh 








> pol origi he Americ 








m these are sold you CANNOT 
PRICK, The new English edition, now being pre 


THE CHANCE WILL NOT COME AGAIN 


This monumental work is in a ciase by 
What Napoleon is among soldiers, what Socrates is ar 
philosophers, what Raphael is among artista, the New Americanized Britannica is among encyclor 
© The most profound and brilliant thinkers of th e world ha 
Three hundred of the ripest scholars of America hs ave 
ndensed and improved, and brome ht ell informatio nupt 
keane enivnante, a college 














If you will sign and ma 
,& complete set of this superb we *, t 


SENT FREER FoR bing tees eye 
coupon, we will send, 
United States or Canada ;~ five fmm, ’ free « xemination in y 
one cent of cost or one particle of obligation 
not wish to retain the books, return them t 
ONE DOL LAR SECURES THE p43 v. 

f 


us the accompanying 


valid ‘at the rate of $2.00 per 









Cut out and mat! the cour 
to secure the most wonderful book bargain of this generat 
phenomenal! prices, and 
You can never duplicate this op portantty. 


SIEGEL COOPER COMPANY 


J. B. GREENHUT, Pres. 
6th Ave., (8th and (9th Sts., NEW YORK 























Scientific American 


OcTe@BER 5, 1907. 


















Rubber Pump Valves) 


For Cold and Hot Water, Oils, Acids, | 
High Pressure Mine Service and for | 
every pumping requirement. * * + | 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HCSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. # #8 # 8 Wt I 


NEW YORK BELTING & 
PACKING COMPANY, Ltd.| 
91 & 93 Chambers Street, New York | 





All v arte tien af by yweat prices. Best Railroad 
or Stock Beales made 
>} weeful articies, ipovuding Safes, 
Sem ina Vachines, Bicy« les Tools, et« “ave 

k CHICAGO & ALE Co. Chicago, Il 


Deales 


oney 


Liste 








HAVE YOU GOT ONE ? 
» Dees Mp Top Duplir ator, that ideal assistant 
te dlec 
85 Net | 
* erented 








write . 

10 Baye Trial Without Depostt 

at r enongh, is t 
v. —tm Supate ater Co. 

4) Daus Waltding, Itt John Street, New York 


CRUDE ASBESTOS 


FROM 
prepareo | R, H. MARTIN, 
ASBESTOS FIBRE | orrice, st. PAUL BUILDING 
for Manutacturers use 220 B’ way, New York. 


ECT 








A WATCHMAKER 
Institute 


{LEARN TO BE 
* —_ “4 Bradley Polytechalc 





Veo orin, tithe 









S Former eal Inet 
Larges' al fea W ateh Sehool 
n America 


We teach Watch Work, Jews 
e aving, Cle Work, Opt 
T reasonat Board 
ar eh t r 








Saves 0% THE 


DIAGRAPH 


Trade Mark Regis 

The lnapeeved 

Stencil Cutting Machine | 

is a saving of ®) per cent in your 

pping Room worth considering? 

Iw Thousand Diagraphs in use 
‘gest rotvses in the United States 





ing us to have 
ninating to more 
ntained in one 






satisfactorily, er 
shipping boxes, « 








. yer of pone hag 
¢ Plate Clase Os., Baltimore, Md 





a word will bring our free illustrated booklet | 
describing the Diagraph and our “No Error” System 
of shipping goods | 


American Magraph Co., 10 N. 2d St., St. Louis, Mo., U. S. A. | 


J at 





PENN ERE ERRNO R ROE RUE NRE CR IR RCH IE ECR URS RRUR IR BO OBER INH 


OLDS: 


ENGINES : 
“ Best by Every Test" 


Ovr new Hopper Jacket 
Engine on Skids 3, 4. 


ee ne 


seneaue 





>and & ) banJdie a the market Ready to run 
nothing te an noved anywhere One pail of & 
wai ‘ r 3 hour Send for our catalogue 3 to 50 : 
b t t Report says 


ng ines 
Olds Bugines are “best by every test.’’ 
OLDS GAS POWER CO., 958 Seager St., Lansing, Mich. 


RENEE EUR N URN NNR NEON REN ER AURORA RCO RSA U BLEUE RORSOLRIBTE 


eee ee ee ee riers 





Toledo Ohio. USA) 


126 Vulcan Place 


© Vulcan iron Wor’ nits 


poe in Block Making 


teata: | 
Wet Process Face Down—Damp Curing 


The Pettyiohu invincible Machine 
‘a he? machine that does Tandem Ir 














brew apuste 


loes this, and | 


vinecible 









makes tee aio me at once. Price $65 a Single 
tnvinoibies £5 and up wa th r Triple Tie r R coke 
img System greer blocks can be atach ee high 
hine th ine xt sive b made rig 
10-1 rt Ost Ome It eoonc 
6 « of-bearin, ig distance and aboveall in 
A damp and perfe and bieaching, 
Write ft " our latest edition of * Making,” a 
hook of Fatuable data, just off the pres RE? 
THE PETTYJOHN COMPA? 
G15 N. Gch Strect Terre Haute, Ind, 


cars 





for the purpose. 
yers, Pditx 
ance Cx 
e 


Your wonder and admiration 


VICTOR 


after the 


the increase 


hear one other, 


of the 


wor ld 


magnihcent voices ol 


; 


uS grand opera 


i 


The new Victor Records for each month are 


the Simultaneous Opening Day 





National Limousines 


For Winter Service 


luxurious and comfortable 


market, 


most 
the 


The 
on 


Ready for immediate deliverv 


Model “‘H"’ 50H. P. Model *‘L"’ 75 Ht. P. 
=” Write for Booklet—'' What Owners 
say about their National Cars.’ 


lealers 
ties. 


Sold by leading « 
in most local 





NATIONAL MOTOR VEHICLE CO. \\ 
1019 E. 22d St., Indianapolis, iad. “S 


We Will Make You 
Prosperous 


If you are honest and ambitious write us 
jay. No matter where you live or what 
our occupation, we will teach you the 
eal Estate business by mail; 
you Special Representative of our Com- 
pany in your town; start you in a profit- 
jabie business of your own, and help you 
J make big money at once. 
J epportualty fer 
capital te become independent for life. 
Valuable book A120 and full particulars 
free. Write today. Address nearest office. 


NATIONAL CO-OPERATIVE REALTY CO. 
lps Bidg., Scranton, Pa. Marden Bldg. , Washington, D.C. 
~ Wide., Oakland, Calif. Athenaeum Bidg., Chieago, iil. 








men without 













THE Nulite Yeper Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, 

Lamps, Etc 00 Candle Power 
ve he 


ore ONE ones 


geven N ) 
Wicks "Ne Sn 

Abwolutely safe THEY. SELL AT ny 
Ex ve - )goodagents. (# or 





catalogue 


Chicago Sola Light Co, Deps @ Chicago 


THE EUREKA CLP, 


The most useful article ever invented 
Indisvensable to Law 
wa, Students. Bankers, Losur ‘ 
mpanies and business men gen- / 


Rp 

3 

rally Book marker and paper clip ® 
oo es not mutilate the paper. Can be Zz 
od repeatedly In boxes of 100 for Be. i) 
h ad « of all bouksellers, stationers ne 

and t dealers, or by mati on receipt : 

f price “Sample card, by mail, free Man- 





{ onsolidate Safet 
x1). Bloomfield, N. 


ein Co., Bi 


for sale on the 








28th of the preceding month— 


throughout America. 













Have you been 


“STUNG 


.. Thousands of worth- 
~ less inverted gas 
. lights have been 
\ \ palmed off on the 
public for the 


National Automatic 


The only Inverted Light that can 
give permanent satisfaction. 











Itis made to se rve: other kinds are made 
to sell. The only light having automatic 
emteakt »f gas under varying pressure, 

which insures perfect combustion, 
“National Automatic” 
stamped on every regulator 
(see arrow). Every light sold 
in sealed carton and guaran- 
eed. Write for Booklet and 
name of loca] agent. 


National Gas Light Co. 


) KALAMAZOO, MICH. 













Automatic 
Regulator 








** Weakest link shows strength of chain.”’ 
SOLDERED JOINTS must stand the strain. 





© Coderingeace 


Paste 206. 
Makes perfect Electrical and Mechanical Joints, 


Salts ». 
No acid, For all Metals. 


Free Sample Soldering Stick if you send 
your Dealer's name. No Name, No Sample. 
At Hardware and Electrical Houses. 
L. B. ALLEN CO., Inc. 
1335A Columbia Ave. - - - Chicago 


Chemically pure, 














““HOW TO REMEMBER” 


Sent Free to readers of this publication 


Stop Forvetting 


val You ere no greater intellectually 
KevieS Re Roransee t ir a... - inexpep” 
— sive crease ncome ves re: 
SUCCESS = memory for faces, Danek pesiness 
details, studies c ave rsation; develo »s will, public 
speaking, ve esopntit Send for Pree Booklet 
DICKSON MEMORY & NOOL, 700, The Auditoriam, CHICAGO 


MY BOOK 


7 
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» P8u USE GRINDSTONES ? 


80 We Can suppiy you. Ali sizes 
AB and unmounted, atmage 
kept in ememoer, we 
specialt yor selecting stones for all she, 
cial purposes. Send for catalogue “* 


The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland, 0. 
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Expansion Bolts 





CATALOG AND SAMPLES ON REQUEST 
Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J. 












The 
Smallest 
Watch 
Made 
in 
America 


A new Elgin Watch per- 
fectly adapted to the watch 
needs of womankind, yet 
meeting the same rigid re- 
quirements that have made 
the Elgin the standard watch 
for mankind. 


Illustration actual size of watch. 


Every Elgin watch is fully guaran- 
teed; all jewelers have them — Send 
for ‘‘The Watch,” a story of the 
time of day. 


ELCIN NATIONAL WATCH CO. 
ELGIN, ILL. 














oy compact. perfect. rejiable. Less than 3 
ng. 
watch chain. Lntended for 


. 
Eyeglass Screwdriver 
inches an be. car’ 
in. pocket, or.on, key-ring or —< EEX) 
fine work like the screws of 
spectacies and eyeglasses. Removable blade. Nickel- 








plated. Price 25e. each 
Send for %2-page catalog No. 18-B. 
THE L. S. STARRETT ©0., Athol, Mass, U. 8. A. 





MILLS ae maT 


“WE HANDLE ALL 
RiNos OF MATERIALS FROM COT 


TON-SEED 10 K001S AND HERBS 


ANY KIND “OF A 
mar OR ¢ ) 


oe ahd 





peALwirh us VAG) Ta £ AND yoy MO" HANG 
SPROUT, WALDRON & CH 
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ae Pa 
































«T PAYS BIG ® . 

Public With E é 
NO EXPERIENCE C ARY 
as our instruction 





, ete, 

Humorous dramas brimful of fun, 

travel, history, religion, temper- 

ance work and songs illustrated 
One man can do it. 

n any locality for 

a man with a little money to show 

in churches, school houses, lodge 

‘te each Others 





Big 


entertainment. 
It's easy; write to us and we'll tell you 


halls, theatres, etc 
do it, why not you? 


AMUSEMENT SUPPLY COs 467 Chemical Beok Bidg,, CHIGAGO- 
Pipe Cutting and Threading Machine 


For Either Hand or Power 

This machine is the regular hand macione supplied 
with a power base, pinion, countershaft, etc d 
ean be worked as an ordinary power 
machine or taken from its for 
seas & hand machine. Pipe \y in 
to 15 tn. diameter handled easily in 
small room, Ulustrated catalogue— 
price list free on application. 


THE CURTIS & CURTIS CO. 


6 Garden St., Bridgeport, Conn. 


Or ase 






dase 


N.Y 


Branch Office, 60 Centre St., 












15 te ¥1 Seuth Clinton Street. 

















